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SECRETED PROTEINS AND POLYNUCLEOTIDES ENCODING THEM 

5 This application is a continuaiion-in-patt of application Ser. No. 08/635,3 1 1 , filed 

April 19. 1996. 

FIELD OF THE INVENTION 
The present invention provides novel polynucleotides and proteins encoded by such 
10 polynucleotides, along with therapeutic, diagnostic and research utilities for these 
polynucleotides and proteins. 

RACKGRQUND OF THE INVENTION 
Technology aimed at the discovery of protein factors (including e.g.. cytokines, 

1 5 such as lymphokines, interferons, CSFs and imerleukins)has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone 
novel polynucleoii<fes "directly" in the sense that they rely on information directly related 
to the discovered protein (i.e.. panial DNA/aminoacid sequence of the protein in the case 
of hybridization cloning; activity of the protein in the case of expression cloning). More 

20 recent "indirect" cloning techniques such as signal sequence cloning, which isolates DNA 
sequences based on the presence of a now well-recognized secretory leader sequence motif, 
as well as various PCR-based or low stringency hybridization cloning techniques, have 
advanced the state of the an by making available large numbers of DNA/amino acid 
sequences for proteins that are known to have biological activity by virtue of their secreted 

2 5 nature in the case of leader sequence cloning, or by virtue of the cell or tissue source in the 

case of PCR-based techniques. It is to these proteins and the polynucleotides encoding them 
that the present invention is directed. 

SUMMARY OF THE INYENTIQN 
30 In one embodiment, the present invention provides a composition comprising an 

isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:2; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 

3 5 N0:2 from nucleotide I to nucleotide 1014: 
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(c) a polynucleotide comprising the nucleotide sequence of the full 
length protein coding sequence of clone G52_24 deposited under accession number 
ATCC 98028; 

(d) a polynucleotide encoding the full length protein encoded by the 
5 cDNA insert of clone G52_24 deposited under accession number ATCC 98028; 

(e) a polynucleotide comprising the nucleotide sequence of the mature 
protein coding sequence of clone G52_24 deposited under accession number ATCC 
98028; 

(0 a polynucleoiideencoding the mature protein encoded by the cDNA 
10 insen of clone G52_24 deposited under accession number ATCC 98028; 

(g) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID N0:3; 

(h) a polymicleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO: 3 having biological activity; 

15 (i) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO: 26 from nucleotide 732 to nucleotide 1274; 

(i) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO: 27; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of 
20 (aHd) or (i) above; 

(1) a polynucleotide which encodes a species homologue of the protein 
of (g), (h) or (i) above; and 

(m) a polynucleotide capable of hybridizing under stringent conditions 
to any one of the polynucleotides specified in (a)-(i). 

2 5 Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID N0;2 

from nucleotide 1 to nucleotide 1014; the nucleotide sequence of the full length protein 
coding sequence of clone G52_24 deposited under accession number ATCC 98028; or the 
nucleotide sequence of the mature protein coding sequence of clone G52_24 deposited 
under accession number ATCC 98028. In other preferred embodiments, the polynucleoticfe 

3 0 encodes the full length or mature protein encoded by the cDNA insert of clone G52_24 

deposited under accession number ATCC 98028. In yet other preferred embodiments, the 
present invention provides a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID N0:3 from amino acid 201 to amino acid 221. 



2 
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Other embodiments provide the gene corresponding to the cDN A sequence of SEQ 
ID N0:2, SEQ ID N0:1 or SEQ ID N0:4 . 

In other embodiments, the present invention provides a composition comprising a 
protein, wherein said protein comprises an amino acid sequence selected from the group 
5 consisting of: 

(a) the amino acid sequence of SEQ ID NO:3; 

(b) the amino acid sequence of SEQ ID NO: 3 from amino acid 201 to 
amino acid 22 1 ; 

(c) fragments of the amino acid sequence of SEQ ID NO: 3; and 

10 (d) the amino acid sequence encoded by the cDNA insen of clone 

G52_24 deposited under accession number ATCC98028; 

(e) the amino acid sequence of SEQ ID NO:27; 

(f) the amino acid sequence of SEQ ID NO: 27 beginning with amino 

acid 41; 

15 the protein being substantially free from other mammalian proteins. Preferably such protein 
comprises the amino acid sequence of SEQ ID NO: 3 or the amino acid sequence of SEQ 
ID N0:3 from amino acid 201 to amino acid 221. 

In one embodiment, the present invention provides a composition comprising an 
isolated polynucleotide selected from the group consisting of: 
20 (a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:5; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
N0:5 from nucleotide 181 to nucleotide 325; 

(c) a polynucieoiide comprising the nucleotide sequence of SEQ ID 
25 N0:5 from nucleotide 274 to nucleotide 325; 

(d) a polynucleotide comprising the nucleotide sequence of the full 
length protein coding sequence of clone M97_2 deposited under accession number 
ATCC 98028; 

(e) a polynucleotide encoding the full length protein encoded by the 
3 0 cDNA insen of clone M97_2 deposited under accession number ATCC 98028; 

(f) a polynucleotide comprising the nucleotide sequence of the mature 
protein coding sequence of clone M97_2 deposited under accession number ATCC 
98028; 
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(g) a polynucleotideencoding the mature protein encoded by ihe cDNA 
insert of clone M97_2 deposited under accession number ATCC 98028; 

(h) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID N0:6; 

5 (!) a polynucleotide encoding a protein comprising a fragment of the 

amino acid sequence of SEQ ID N0:6 having biological activity; 

(j) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO;28 from nucleotide 171 to nucleotide 587; 

(k) a polynucleotide encoding a protein comprising the amino acid 
1 0 sequence of SEQ ID NO:29; 

(1) a polynucleotide which is an allelic variant of a polynucleotide of 
(a)-(g) or (j) above; and 

(m) a polynucleotide which encodes a species homologue of the protein 
of (h), (i) or <k) above . 

1 5 Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID N0:5 

from nucleotide 181 to nucleotide 325; the nucleotide sequence of SEQ ID NO:5 from 
nucleotide 274 to nucleotide 325; the nucleotide sequence of the full length protein coding 
sequence of clone M97_2 deposited under accession number ATCC 98028; or the 
nucleotide sequence of the mature protein coding sequence of clone M97 2 deposited under 

20 accession number ATCC 98028. In other preferred embodiments, the polynucleotide 
encodes the full length or mature protein encoded by the cDNA insert of clone M97_2 
deposited under accession number ATCC 98028. In yet other preferred embodiment, the 
present invention provides a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:6 from amino acid 1 to amino acid 48. 

2 5 Other embodiments provide the gene corresponding to the cDN A sequence of SEQ 

ID N0:5, SEQ ID N0:7 or SEQ ID NO:28. 

In other embodiments, the present invention provides a composition comprising a 
protein, wherein said protein comprises an amino acid sequence selected from the group 
consisting of: 

3 0 (a) the amino acid sequence of SEQ ID N0:6; 

(b) the amino acid sequence of SEQ ID N0:6 from amino acid 1 to 
amino acid 48; 

(c) fragments of the amino acid sequence of SEQ ID N0:6; and 
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(d) the amino acid sequence encoded by the cDNA insert of clone 
M97_2 deposited under accession number ATCC98028; 

(e) the amino acid sequence of SEQ ID NO:29. 

the protein being substantially free from other mammalian proteins. Preferably such protein 
5 comprises the amino acid sequence of SEQ ID NO: 6 or the amino acid sequence of SEQ 
ID NO:6 from amino acid 1 to amino acid 48. 

In one embodiment, the present invention provides a composition comprising an 
isolated polynucleotide seleaed from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

10 N0:8; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO: 8 from nucleotide 36 to nucleotide 522; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
N0;8 from nucleotide 93 to nucleotide 522; 

15 <d) a polynucleotide comprising the nucleotide sequence of the full 

length protein coding sequence of clone H}075_1 deposited under accession 
number ATCC 98028; 

(e) a polynucleotide encoding the full length protein encoded by the 
cDNA insen of clone H1075_l deposited under accession number ATCC 98028; 

2 0 (0 a polynucleotide comprising the nucleotide sequence of the mature 

protein coding sequence of clone H1075_l deposited under accession number 
ATCC 98028; 

(g) a polynucleotide encoding the mature protein encoded by the cDNA 
insert of clone H1075_l deposited under accession number ATCC 98028; 
25 (h) a polynucleotide encoding a protein comprising the amino acid 

sequence of SEQ ID NO:9; 

(i) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO:9 having biological activity; 

0) a polynucleotide comprising the nucleotide sequence of SEQ ID 

3 0 NO:30 from nucleotide 19 to nucleotide 471 ; 

(k) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID N0:31 ; 

(1) a polynucleotide which is an allelic variant of a polynucleotide of 
(aHg) or (i) above; and 
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(m) a polynucleotide which encodes a species homoiogue of the protein 
of (h), (i) or (k) above. 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID N0:8 
from nucleotide 36 to nucleotide 522; the nucleotide sequence of SEQ ID NO: 8 from 
5 nucleotide 93 to nucleotide 522; the nucleotide sequence of the full length protein coding 
sequence of clone H1075_l deposited under accession number ATCC 98028; or the 
nucleotide sequence of the mature protein coding sequence of clone Hi075_l deposited 
under accession number ATCC 98028 . In other preferred embodiments, the polynucleotide 
encodes the fiill length or mature protein encoded by the cDNA insert of clone H1075_1 

1 0 deposited under accession number ATCC 98028 . In yet other preferred embodiments , the 
present invention provides a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:9 from amino acid 1 to amino acid 101. 

Other embodiments provide the gene corresponding to the cDNA sequence of SEQ 
ID N0:8. SEQ ID NO: 10 or SEQ ID NO:30. 

15 In other embodiments, the present inveruion provides a composition comprising a 

protein, wherein said protein comprises an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO: 9; 

(b) the amino acid sequence of SEQ ID N0:9 from amino acid 1 to 
2 0 amino acid 101; 

(c) fragments of the amino acid sequence of SEQ ID NO; 9; 

(d) the amino acid sequence encoded by the cDNA insert of clone 
H1075_l deposited under accession number ATCC98028; 

(e) the amino acid sequence of SEQ ID N0:31 ; and 

25 (0 the amino acid sequence of SEQ ID N0:31 beginning with amino 

acid 20; 

the protein being substantially free from other mammalian proteins . Preferably such protein 
comprises the amino acid sequence of SEQ ID N0:9 or the amino acid sequence of SEQ 
ID N0:9 from amino acid 1 to amino acid 101. 
30 In one embodiment, the present invention provides a composition comprising an 

isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:ll; 
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(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO: 1 1 from nucleotide 88 to nucleotide 499; 

(c) a polynucleotide comprising the nucleotide sequence of the full 
length protein coding sequence of clone J59_4 1 deposited under accession number 

5 ATCC 98028; 

(d) a polynucleotide encoding the full length protein encoded by the 
cDNA insert of clone J59_41 deposited under accession number ATCC 98028; 

(e) a polynucleotide comprising the nucleotide sequence of the mature 
protein coding sequence of clone J59_4 1 deposited under accession number ATCC 

10 98028; 

(f) a polynucleotideencoding the mature protein encoded by the cDN A 
insert of clone J59_41 deposited under accession number ATCC 98028; 

(g) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO: 12; 

15 (h) a polynucleotide encoding a protein comprising a fragment of the 

amino acid sequence of SEQ ID NO: 12 having biological activity; 

(i) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO: 32 from nucleotide 62 to nucleotide 1069; 

(j) a polynucleotide encoding a protein comprising the amino acid 
20 sequence of SEQ ID NO:33 beginning with amino acid 185; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of 
(aHO or (i) above; 

(1) a polynucleotide which encodes a species homotogue of the protein 
of (g), (h) or (j) above; and 
2 5 (m) a polynucleotide capable of hybridizing under stringent conditions 

to any one of the polynucleotides specified in (a)-(i). 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
NO: 11 from nucleotide 88 to nucleotide 499; the nucleotide sequence of the fiill length 
protein coding sequence of clone J59_41 deposited under accession number ATCC 98028; 
30 or the nucleotide sequence of the mature protei n coding sequence of clone J59_4 1 deposited 
under accession number ATCC 98028. In other preferred embodiments, the polynucleotide 
encodes the full length or mature protein encoded by the cDNA insert of clone J59_41 
deposited under accession number ATCC 98028. In yet other preferred embodimenB, the 
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present invention provides a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO: 12 from amino acid 45 to amino acid 1 13. 

Other embodiments provide the gene corresponding to the cDNA sequence of SEQ 
ID NO. II or SEQ ID NO: 13 or SEQ ID NO:32. 
5 In other embodiments, the present invention provides a composition comprising a 

protein, wherein said protein comprises an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO: 12; 

(b) the amino acid sequence of SEQ ID NO: 12 from amino acid 45 to 
10 amino acid 1 13; 

(c) fragments of the amino acid sequence of SEQ ID NO: 12; 

(d) the amino acid sequence encoded by the cDNA insert of clone 
J59_41 deposited under accession number ATCC98028; 

(e) the amino acid sequence of SEQ ID NO:33 ; 

1 ^ (0 the amino acid sequence of SEQ ID NO:33 beginning with amion 

acid 185; 

the protein being substantially free from other mammalian proteins. Preferably such protein 
comprises the amino acid sequence of SEQ ID NO: 12 or the amino acid sequence of SEQ 
ID NO: 12 from amino acid 45 to amino acid 113. 
20 In one embodiment, the present invention provides a composition comprising an 

isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

N0:14; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 

2 5 NO: 14 from nucleotide 1 38 to nucleotide 479; 

(c) a polynucleotide comprising the nucleotide sequence of the full 
length protein coding sequence of clone H83_22 deposited under accession number 
ATCC 98028; 

(d) a polynucleotide encoding the full length protein encoded by the 

3 0 cDNA insen of clone H83_22 deposited under accession number ATCC 98028; 

(e) a polynucleotide comprising the nucleotide sequence of the mature 
protein coding sequence of clone H83 22 deposited under accession number ATCC 
98028; 
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(0 a polynucleotide encoding the mature protein encoded by the cDNA 
insert of clone H83_22 deposited under accession number ATCC 98028; 

(g) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID N0:15; 
5 (h) a polynucleotide encoding a protein comprising a fragment of the 

amino acid sequence of SEQ ID NO: 15 having biological activity; 

(i) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO: 34 from nucleotide 56 to nucleotide 847; 

0) a polynucleotide encoding a protein comprising the amino acid 
1 0 sequence of SEQ ID NO: 35 ; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of 
(aHf) or (i) above; 

(1) a polynucleotide which encodes a species homologue of the protein 
of (g)t (h) or (i) above ; and 
1 5 (m) a polynucleotide capable of hybridizing under stringent conditions 

to any one of the polynucleotides specified in (a)-(j). 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
NO: 14 from nucleotide 138 to nucleotide 479; the nucleotide sequence of the full length 
protein coding sequence of clone H83_22 deposited under accession number ATCC 98028; 
20 or the nucleotide sequence of the mamre protein coding sequence of clone H83_22 
deposited under accession number ATCC 98028. In other preferred embodiments, the 
polynucleotide encodes the full length or mature protein encoded by the cDNA insert of 
clone H83_22 deposited under accession number ATCC 98028. 

Other embodiments provide the gene corresponding to the cDNA sequence of SEQ 
25 ID NO: 14 or SEQ ID NO: 16 or SEQ ID NO:34. 

In other embodiments, the present invention provides a composition comprising a 
protein, wherein said protein comprises an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO: 15; 
3 0 (b) fragments of the amino acid sequence of SEQ ID NO: 15; 

(c) the amino acid sequence encoded by the cDNA insert of clone 
H83_22 deposited under accession number ATCC98028; and 

(d) the amino acid sequence of SEQ ID NO:35; 
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theproteinbeingsubstantiallyfreefromothermamnialianproteins. Preferably such protein 
comprises the amino acid sequence of SEQ ID NO: 15. 

In one embodiment, the present invention provides a composition comprising an 
isolated polynucleotide selected from the group consisting of: 

5 (a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO: 17; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
N0:17 from nucleotide 149 to nucleotide 461; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
10 NO : 1 7 from nucleotide 2 1 2 to nucleotide 46 1 ; 

(d) a polynucleotide comprising the nucleotide sequence of the full 

length protein coding sequenceof clone J143_l deposited under accession number 
ATCC 98028; 

(e) a polynucleotide encoding the full length protein encoded by the 
15 cDNA insen of clone J143_1 deposited under accession number ATCC 98028; 

(0 a polynucleotide comprising the nucleotide sequence of the mature 
protein coding sequence of clone J143_l deposited under accession number ATCC 
98028; 

(g) a polynucleotideencoding the mature protein encoded by the cDNA 
2 0 insert of clone Ji43_l deposited under accession number ATCC 98028; 

(h) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO: 18; 

(i) a polynucleotide encoding a protein comprising a fragment of the 
amino acid sequence of SEQ ID NO: 18 having biological activity; 

0) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:36 from nucleotide 158 to nucleotide 910; 

(k) a polynucleotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:37; 

(I) a polynucleotide which is an allelic variant of a polynucleotide of 
30 (aHg) or (i) above; and 

(m) a polynucleotide which encodes a species homologue of the protein 
of (h), (i) or (k) above. 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
NO: 17 from nucleotide 149 to nucleotide 461 ; the nucleotide sequence of SEQ ID NO: 17 



10 



wo 97/40151 PCT/US97/0612S 

from nucleotide 212 to nucleotide 461; the nucleotide sequence of the full length protein 
coding sequence of clone J143_l deposited under accession number ATCC 98028; or the 
nucleotide sequence of the mature protein coding sequence of clone J 1431 deposited under 
accession number ATCC 98028. In other preferred embodiments, the polynucleotide 
5 encodes the full length or mature protein encoded by the cDNA insert of clone J143_l 
deposited under accession number ATCC 98028. 

Other embodiments provide the gene corresponding to the cDN A sequence of SEQ 
ID NO: 17 or SEQ ID NO: 19 or SEQ ID NO:36. 

In other embodiments, the present invention provides a composition comprising a 
10 protein, wherein said protein comprises an amino acid sequence selected from the group 
consisting of: 

(a) the amino acid sequence of SEQ ID NO: 18; 

(b) fragments of the amino acid sequence of SEQ ID NO: 18; 

(c) the amino acid sequence encoded by the cDNA insen of clone 
15 J 143^1 deposited under accession number ATCC98028; 

(d) the amino acid sequence of SEQ ID NO: 36; and 

(e) the amino acid sequence of SEQ ID NO:36 beginning with amino 

acid 22; 

the protein being substantially free from other mammalian proteins. Preferably such protein 

2 0 comprises the amino acid sequence of SEQ ID NO: 18. 

In certain preferred embodiments, the polynucleotide is operably linked to an 
expression control sequence. The invention also provides a host cell, including bacterial, 
yeast, insect and mammalian cells, transformed with such polynucleotide compositions. 
Processes are also provided for producing a protein, which comprise: 
25 (a) growing a culture of the host cell transformed with such 

polynucleotide compositions in a suitable culture medium; and 
(b) purifying the protein from the culture. 
The protein produced according to such methods is also provided by the present invention. 
Preferred embodiments include those in which the protein produced by such process is a 

3 0 mature form of the protein. 

Protein compositions of the present invention may fiirther comprise a 
pharmaceutical ly acceptable carrier. Compositions comprising an antibody which 
specifically reacts with such protein are also provided by the present invention. 
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Methods are also provided for preventing, treating or ameliorating a medical 
condition which comprises administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a protein of the present invention and a 
pharmaceutically acceptable carrier. 

5 

BRIEF D ESCRIPTION OF Fini 

Fig. I is an autoradiograph evidencing the expression of the following clone(s) 
disclosed herein: G52_24. 

Fig. 2 is an autoradiograph evidencing the expression of the following clone(s) 
10 disclosed herein: H83 22. 
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Nucleotide and amino acid sequences are reported below for each clone and protein 
disclosed in the present application. In some instances the sequences are preliminary and 
may include some incorrect or ambiguous bases or amino acids. The actual nucleotide 
sequence of each clone can readily be determined by sequencing of the deposited clone in 
accordance with known methods. The predicted amino acid sequence (both full ieiigth and 
mature) can then be determined from such nucleotide sequence. The amino acid sequence 
of the protein encoded by a particular clone can also be determined by expression of the 
clone in a suitable host cell, collecting the protein and determining its sequence. 

For each disclosed protein applicants have identified what they have determined to 
be the reading frame best identifiable with sequence information available at the time of 
filing. Because of the partial ambiguity in reported sequence information, reponed protein 
sequences include "Xaa" designators. These "Xaa" designators indicate either (1) a residue 
which cannot be identified because of nucleotide sequence ambiguity or (2) a stop codon 
in the determined nucleotide sequence where applicants believe one should not exist (if the 
nucleotide sequence were determined definitively). 

As used herein a "secreted" protein is one which, when expressed in a suitable host 
cell, is transported across or through a membrane, including transport as a result of signal 
sequences in its amino acid sequence. "Secreted" proteins include without limitation 
proteins secreted wholly (e.g., soluble proteins) or partially (e.g. , receptors) from the cell 
in which they are expressed. "Secreted" proteins also include without limitation proteins 
which are transported across the membrane of the endoplpasmic reticulum. 
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Clong "0g?J4" 

A polynucieotide of the present invention has been identified as clone "G52_24". 
G52_24 was isolated from a human PBMC cDNA library using methods which are selective 
for cDNAs encoding secreted proteins. G52_24 is a fuU-Iength clone, including the entire 
5 coding sequence of a secreted protein (also referred to herein as "G52_24 protein"). 

The nucleotide sequence of the 5' portion of G52_24 as presently determined is 
reported in SEQ ID N0:1. An additional internal nucleotide sequence from G52_24 as 
presently determined is reponed in SEQ ID N0:2. What applicants believe is die proper 
reading frame and the predicted amino acid sequence encoded by such internal sequence 
10 is reported in SEQ ID NO: 3. Additional nucleotide sequence from the 3' ponion of 
G52_24, including the poly A tail, is reported in SEQ ID N0;4. 

The nucleotide sequence disclosed herein for G52_24 was searched against the 
GenBank database using BLAST A/BLASTX and FASTA search protocols. G52_24 
demonstrated at least some homology with the early activation cell surface antigen CD69 
15 (GenPept accession number Z22576). The search also found hits at GenBank accession 
numbers R 12300 and X87344. Based upon homology, G52_24 proteins and each 
homologous protein or peptide may share at least some activity. 

Additional full-length tiucleotideand amino acid sequence for G52_24 are provided 
in SEQ ID N0.26 and SEQ ID NO:27. respectively. Based on this sequence information 
2 0 applicants predict that the mature amino acid sequence for G52_24 begins with amino acid 
41 of SEQ ID NO:27. 

Clone "M97J" 

A polynucleotide of the present invention has been identified as clone ''M97_2". 
M97_2 was isolated from a huam neural tissue (glioblastoma cell line T98G) cDNA library 

2 5 using methods which are selective for cDN As encoding secreted proteins . M97_2 is a full- 

length clone, including the entire coding sequence of a secreted protein (also referred to 
herein as "M97_2 protein**). 

The nucleotide sequence of the 5* ponion of M97_2 as presently determined is 
reported in SEQ ID N0:5 What applicants presently believe is the proper reading frame for 

3 0 the coding region is indicated in SEQ ID N0:6. The predicted acid sequence of the M97_2 

protein corresponding to the foregoing nucleotide sequence is reported in SEQ ID N0:6. 

Amino acids 1 to 31 are the predicted leader/signal sequence, with the predicted mature 
amino acid sequence beginning at amino acid 32. Additional nucleotide sequence from the 
3' portion of M97_2, including the polyA tail, is reported in SEQ ID NO;7. 
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The nucleotide sequence disclosed he«i„ fo, M97_2 was searched agains. ^e 
GenBank daubase using BLASTA/BLASTX and FASTA search protocols M97 2 
demonstrated at least sonte identity with an EST Klentif.ed as "H. sapiens panial cDNA 
sequence; Cone C6F07" (GenBank accession number Z25379). Based upon identity, 
5 M97_2 proteins and each identical protein or peptide may share a, least some activity 

A''''''»'-'f^''-'engChnucleotideandaminoacidse<,uenceforM97 2areprovided 
m SEQ ID NO:28 and SEQ ID NO:29. respectively. 
Clone •Hin7S_p 

u,o,, ^'°''""''^°'*^™'™"''-''-"'-entinedascl^^^ 
H 075J was isolated from a human PBMC cDNA library using methods which'are 
^lectiveforcDNAsencodingsecretedproteins. H1075Jis a fttll-length Cone, including 
«.e entire coding sequence of a secreted protein (also referred to herein as ■HI075 1 

protein**). 

TTe nucleotide sequence of the 5^ ponion of H1075J as presendy determined is 

15 «.nSEQ,DNO:8Whatapp,icamspresentlybelieveistheproperreadingftamefor 
*e coding region is indicated in SEQ ,D N0:9. m predicted acid sequence of the 
H1075J protein correspondingto the foregoing nucleotide sequence is reported in SEQ ,D 
N0:9. Ammoacids 1 to 19 are the predicted leader/signal sequence, with the predicted 
mantre amino acid sequence beginning a. amino acid 20. Additional nucleotide sequence 
from the 3' portion of H1075J. including the polyA tail, is ,^„ed in SEQ ID NO .0 
The nucleotide sequence disclosed herein for H1075J was searched agains. the 
GenBank daubase using BLASTA/BLASTX and FASTA seatch protocols. H1075 I 
demonstrated a. least some identity with the sequence of a tissue specific secretory protein 
.dentif.eda.GenBankaccessionnumberX67698(GenPep.A18921). Based upon identity 
25 H1075J proteins and each identical protein or peptide may share at leas, some activity ' 
Additional full-length nucleo,ide and amino acid sequence for H1075 1 are 
provided in SEQ ID NO:30 and SEQ ID N0.31, respectively. Based on this sequence 

mformationapplicantspredict that the mature amino acid sequenceforH1075 . begins wiO, 
ammo acid 20 of SEQ ID NO:3l 

30 Clone"J'i9_4|'; 

A polynucleotide of the presem invention has been identified as clone "J59 41 " 
J59.4 1 was isolated from a human PBMC cDNA libraty using methods which are sele'ctiv. 
forcDNAsencoditg secreted proteins. JS9_41 is a full-length clone, including the entire 
codtng sequence of a secreted protein (also referred ,o herein as "J59 41 protein") 
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The nucleotide sequence of the 5' portion of J59_41 as presently determined is 
reported in SEQ ID NO: 1 1 What applicants presently believe is the proper reading frame 
for the coding region is indicated in SEQ ID NO: 12. The predicted acid sequence of the 
J59_41 protein corresponding to the foregoing nucleotide sequence is reponed in SEQ ID 
NO: 12. Additional nucleotide sequence from the 3' ponion of J59_41, including the 
polyA tail, is reponed in SEQ ID NO: 13. 

The nucleotide sequence disclosed herein for J59_41 was searched against the 
GenBank database using BLASTA/BLASTX and FASTA search protocols. J59 41 
demonstrated at least some homology wiih the cosmid F54E7.1 gene product 
(caenorhabdiiis elegans). The search found a hit at GenBank accesion number R21739. 
Based upon homology, J59_4 1 proteins and each homologous protein or peptide may share 
at least some activity. 

Additional full-length nucleotide and amino acid sequence for J59_41 are provided 
in SEQ ID NO:32 and SEQ ID NO:33, respectively. Based on this sequence information 
applicants predict that the mature amino acid sequence for J59_41 begins with amino acid 
185 of SEQ ID NO:33. 



A polynucleotide of the present invention has been identified as clone "H83_22". 
H83_22 was isolated from a human PBMC cDNA library using methods which are selective 
for cDNAs encoding secreted proteins. H83_22 is a full-length clone, including the entire 
coding sequence of a secreted protein (also referred to herein as "H83_22 protein"). 

The nucleotide sequence of the 5' portion of H83_22 as presently determined is 
reported in SEQ ID NO: 14 What applicants presently believe is the proper reading frame 
for the coding region is indicated in SEQ ID NO: 15. The predicted acid sequence of the 
H83_22 protein corresponding to the foregoing nucleotide sequence is reported in SEQ ID 
NO: 15. Additional nucleotide sequence from the 3' ponion of H83_22, including the 
polyA tail, is reported in SEQ ID NO: 16. 

The nucleotide sequence disclosed herein for H83_22 was searched against the 
GenBank database using BLASTA/BLASTX and FASTA search protocols. No hits were 
found in the database. The amino acid sequence of H83_22 indicates that it may be a novel 
serine protease. 

Additional full-length nucleotide and amino acid sequence for H83_22 are provided 
in SEQ ID NO:34 and SEQ ID NO:35, respectively. 




Clone "JH? 1" 
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A polynucleocide of the present invention has been identified as clone "J 143 1 " 
J 143_ 1 was isolated from a human PBMC cDNA library using methods which are selec'.iw 
for cDNAs encodi.^ secreted proteins. J,43J is a full-length clone, including the entire 
coding sequence ofasected protein (also referred to herein as ■■J143 1 protein") 
5 Tl,e nucleotide sequence of the 5' portion of J,43J as presently determined is 

reponed in SEQ ,D NO: 17 What applicants presently believe is the proper reading frame 
for the codmg region is indicated in SEQ ID N0:18. The predicted acid sequence of the 
J143J p^tem corresponding to the foregoing nucleotide sequence is reponed in SEQ ID 
N0:18. Am.noacidsI.o21are,hep,edictedIeader/signalsequence.withthepredic,ed 
mamre amino acid sequence beginning a, amino acid 22. Additional nucleotide sequence 
from the 3' ponion of J143J, including the polyA tail, is reported in SEQ ID N0-I9 

The nucleotide sequence disclosed herein for J143J was searched against the 
GenBank database using BLASTA/Bl^STX and FASTA search protocols. Tl,e clone 
Showed at least some identity with an EST identified as ••yh04a07.rl H. sapiens cDNA 
15 clone 41951 5"'. 

AdditionaHull-lengthnucleotideandaminoacidsequencefor J143 1 areptovided 
.n SEQ ID NO:36 and SEQ ID NO:37, respectively. Based on this seque~™:e information 
applicants predict that the manure amino acid sequence for J 143 I begins with amino acid 

22 of SEQ ID NO:37. 



20 



Figs. 1 and 2 are autoradiographs evidencing expression of clones of the present 
invention. All clones were expressed in COS cells. 

neoosit of ri^n*?^ 

Clones G52_24, M97_2. H.075J. ,59,41. H83.22 and J143 1 were deposited 
on April 19, 1996 wtd, the American Type Culture Collection under accession number 
ATCC 98028. from which each clone comprising a particular polynucleodde is obtainable 
Each clone has been transfected into separate bacterial cells (£. coli) in this composite 
deposit. Bacterial cells containing a particular clone can be obtained from the composite 
3 0 deposit as follows: 

An oligonucleotide probe or probes should be designed to the sequence that is 
knownforthatparticularclone. ™s sequence can be derived from the sequences provided 
herein, or from a combination of those sequences. The sequence of the oligonucleotide 
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probe that was used to isolate each full-length clone is identified below, and should be most 
reliable in isolating the clone of interest. 



Clone 


Probe Sequence 


G52_24 


SEQ ID NO:20 


M97_2 


SEQID N0:21 


H1075_1 


SEQ ID NO:22 


J59_41 


SEQ ID NO:23 


H83_22 


SEQ ID NO:24 


J143J 


SEQ ID NO:25 



The design of the oligonucleotide probe should preferably follow these parameters: 

(a) It should be designed to an area of the sequence which has the fewest 
15 ambiguous bases ("N*s"), if any; 

(b) It should be designed to have a T„ of approx. 80 C (assuming 2" for each 
A or T and 4 degrees for each G or C). 

The oligonucleotide should preferably be labeled with g-"P ATP (specific activity 6(KK) 
Ci/mmole)and T4 polynucleotide kinase using commonly employed techniques for labeling 
2 0 oligonucleotides. Other labeling techniques can also be used. Unincorporated label should 
preferably be removed by gel filtration chromatography or other established methods. The 
amount of radioactivity incorporaed into the probe should be quantitated by measurement 
in a scintillation counter. Preferably* specific activity of the resulting probe should be 
approximately 4e+6 dpm/pmole. 

2 5 The bacterial culture containing the pool of full-length clones should preferably be 

thawed and 100 /*! of the stock used to inoculate a sterile culture flask containing 25 ml of 
sterile L-broth containing ampicillin at 100 /xg/ml. The culnire should preferably be grown 
to saturation at 37**C, and the saturated culture should preferably be diluted in fresh L- 
broth. Aliquots of these dilutions should preferably be plated to determine the dilution and 

3 0 volume which will yield approximately 5000 distinct and well-separated colonies on solid 

baaeriological media containing L-broth containing ampicillin at 100 ^g/ml and agar at 
1.5% in a 150 mm petri dish when grown overnight at 37°C. Other known methods of 
obtaining distinct, well-separated colonies can also be employed. 
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Sundard colony hybridization procedures should .hen be used .0 iransfer U,e 
colon,es .0 nl.rocellulose filters and lyse, denature and bake them 

6X SScLrr "^'-^^ '^-^ > -ith gent, agitatton in 

6X SSC (20X stocic . ,75.3 g NaC/.iter. 88.2 g Na cittate/.iter, adjusted .0 pH 7.0 with 

lOtnLperiSOt^nmter). P-ferab.y. the probe is then added to ..e hybridization mi, at 
a concentrat^n greater than or et^. . .e.6 dpnt/mL. The filter Is then preferably 

r? ft? ^= P^^f-"V washed i 

A.h,rdwashw,thO.>XSSC/0.5%SDSa.a5«Cfor30mi„utes.o,hourisop.ional The 
-r ,s then preferably dried and subjected to autoradiography for sufTtcL time .0 

Standard procedures. The clones can then be verif.«* hv 

analv.i. nr hm a ^ '""'y^'^' hybridization 

analysis, or DNA sequencing. 
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•^"Sn.entsoftheproteinsof.hepresen.inventionwhicharecapableofe^thibi.ing 

b.o.og,calac..v.tyare alsoencompassedbythepresen. invention. Fragmentsof the protei! 
may .„ hnear fonn or they may be cyclized using Known methods, for example, as 
descnbed .n H.U. Satagovi. e, a,.. Biotechnology ifl. 773-778 (1992) and in R S 
McDowel, « , ,„er. Chem. Soc. IM. 9245-9253 (1992). both of which are 
.ncorporated herem by reference. Such fragments may be .Used to carrier molecules such 

a. .mmu„oglobu,insformanypu,poses.inc,udingincreasi„gche valency Of p.teinbi«li^ 
s..es^ Forexantple. fragments of the protein may be fused .h„.gh "linker" sequences to 
U>e Fc ponion of an immunoglobulin. For a biva.em fom, of the protein, such a fusion 
could be to the Fc portion of an IgG molecule. Other immunoglobulin isotypes may also 
be used to generate such fusions. For example, a protein - IgM fusion would generate a 
decavalent form of the protein of the invention. 

The present invention also provides both fulMengU, and mamre forms of the 
^.osed proteins. The full-length fot. of the such proteins is idemified in the sequence 
l..mg by translation of the nucleotide sequence of each disclosed clone. TT,e mature form 
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of such protein may be obtained by expression of ihe disclosed full-length polynucleotide 
(preferably those deposited with ATCC) in a suitable mammalian cell or other host cell. 
The sequence of the mature form of the protein may also be determinable from the amino 
acid sequence of the full-length form. 
5 The preseiu invention also provides genes corresponding to the cDNA sequences 

disclosed hereiii. The corresponding genes can be isolated in accordance with known 
methods using the sequence information disclosed herein. Such methods include the 
preparation of probes or primers from the disclosed sequence informal ion for identification 
and/or amplification of genes in appropriate genomic libraries or other sources of genomic 
10 materials. 

Where the protein of the present invention is membrane-bound (e.g., is a receptor), 
the present invention also provides for soluble forms of such protein. In such forms part 
or all of the intracellular and transmembrane domains of the protein are deleted such that 
the protein is fully secreted from the cell in which it is expressed. The intracellular and 
15 transmembrane domains of proteins of the invention can be idetuified in accordance with 
known techniques for determination of such domains from sequence information. 

Species homologs of the disclosed polynucleotides and proteins are also provided 
by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable 
20 nucleic acid source from the desired species. 

The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternatiw forms of the isolated polynucleotide which 
also encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides . 

2 5 The isolated polynucleotide of the invention may be operably linked to an 

expression control sequence such as the pMT2 or pED expression vectors disclosed in 
Kaufman ^/fl/., Nucleic Acids Res. 12. 4485-4490(1991), in order to produce the protein 
recombinantly . Many suitable expression control sequences are known in the art. General 
methods of expressing recombinant proteins are also known and are exemplified in R. 

30 Kaufman, Methods in Enzymology ifi5, 537-566 (1990). As defined herein "operably 
linked" means that the isolated polynucleotide of the invention and an expression control 
sequence are simated within a vector or cell in such a way that the protein is expressed by 
a host cell which has been transformed (transfected) with the ligated 
polynucleotide/expression control sequence. 
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A number of types of cells may ac. as suitable host cells for expression of .he 
pro.e..M^a.umhosuel,si„c.ude.forex™^ 
Ova,y(CHO)ce..s. human kid„ey293cells,humanepid^^^^ 

cells. 3T3 cells. CV-1 cells. oU.er .ransformed primate cell lines, norma, diploid cells, cell 

s.ra,nsderivedf.omio^cu.a.reofprimary.issue,primaryexp,a„.s,HeUcen 
L cells, BHK, HL-60. U937. HaK or Jurka, cells. 

Aherruuively, i, may be possible ,o produce ,he p«,ein in lower eukaryotes such 
as yeas, or in pro.caryo.es such as bac.eria. Po.en.ial.y suuable yeas, strains include 

or any yeas, strain capable of expressing heterologous pro.eins. Potentially suitable 
acter.astrainsinclude£.c....*^,,,.^„.„„,„^^^^^^ 

bactenalstraincapableof expressing heterologousproteins.,f the ptotein is made in yeal 
or bactena, it may be necessaty to modify the ptotein produced therem, for example by 
Phosphorylati. or glycosylation of the appropriate sites, m order to obtain the fi.„c.ional 
protetn. Such covalen, anachments may be accomplished using known chemical or 
enzymatic meihods. 

™=P--"">ayalsobeproducedbyoperablylinking.heisola>edpolynucleo.ide 

of.emven.ion.0 suitablecontrol sequences in oneor more insec. expression vecors and 
employng an insec. expression sys.em. Ma.erials and meihods for baculovirus/inscct cell 
express»n systems are c^nmercially available in ki. fonn from. Invitrogen. San 
D.ego. Caltfomia. U.S.A. (.he MaxBaC kit), and such methods are well known in .he ar, 
asdescHbed in Stmu^et. and Smith. a^^mAgrM^^^i^^ 
IMffl. mcotporaied herein by reference. As used herein, an insect cell capable of 
expressmg a polynucleotide of the present invention is "transformed ■ 

!5 ■^^P'^'^'"°f*--^-''ion may be prepared by culmring transformed host cells 

under culture conditions suitable to express the r^ombinan. protein. 71. resulting 

expressedpro.einmay.henbepurif,edfromsuchculture(i.e..fromcu.turemediumorceU 
ex^acts) using known purincation processes, such as gel filtration and ion exchange 
Chromatography. The purincation of ,he pro.ein may also include an affinity column 
co„.a.nmg agents which will bind .0 the protein; one or more column steps over such 
affintty resins as concanavalin A-agarose. heparin-toyopearl* or Cibacrom blue 3GA 
Sepharose- one or more steps involving hydrophobic interaction chromatography using 
such resins as phenvl ether h..twi ^.k 

pnenyi ether, butyl ether, or propyl ether; or immunoaffinity 

chromatography. 



20 



wo 97/40151 



PCT/US97/061I5 



Alternatively, the protein of the invention may also be expressed in a form which 
will facilitate purification. For example, it may be expressed as a fusion protein, such as 
those of maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin 
(TRX). Kits for expression and purification of such fusion proteins are commercially 
5 available from New England BioLab (Beverly, MA), Pharmacia (Piscataway, NJ) and 
InVitrogen, re^ctively. The protein can also be tagged with an epitope and subsequently 
purified by using a specific antibody directed to such epitope. One such epitope ("Flag") 
is commercially available from Kodak (New Haven, CT). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- 
10 HPLC) steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant 
methyl or other aliphatic groups, can be employed to further purify the protein. Some or 
all of the foregoing purification steps, in various combinations, can also be employed to 
provide a substantially homogeneous isolated recombinant protein. The protein thus 
purified is substantially free of other mammalian proteins and is defined in accordance with 
15 the present invention as an "isolated protein." 

The protein of the invention may also be expressed as a product of transgenic 
animals, e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which 
are characterized by somatic or germ cells containing a nucleotide sequence encoding the 
protein. 

2 0 The protein may also be produced by known conventional chemical synthesis. 

Methods for constructing the proteins of the present invention by synthetic means are 
known to those skilled in the art. The synthetically-constructedprotein sequences, by virtue 
of sharing primary, secondary or tertiary strucmral and/or conformational characteristics 
with proteins may possess biological properties in common therewith, including protein 
25 activity. Thus, they may be employed as biologically active or immunological substitutes 
for natural, purified proteins in screening of therapeutic compounds and in immunological 
processes for the development of antibodies. 

The proteins provided herein also include proteins characterized by amino acid 
sequences similar to those of purified proteins but into which modification are naturally 

3 0 provided or deliberately engineered. For example, modifications in the peptide or DNA 

sequences can be made by those skilled in the an using known techniques. Modifications 
of interest in the protein sequences may include the alteration, substitution, replacement, 
insertion or deletion of a selected amino acid residue in the coding sequence. For example, 
one or more of the cysteine residues may be deleted or replaced with another amino acid 
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.0 alter .he conformation of the molecule. Techniques for such alteration, substitution 
replacemem.inse„ionordeletionarewellknownto,hoseskilledinthean,see.e g U S 

Paten. No.4.5.8.584).Preferably.such alteration, substitution, replacement, insen'ion or 
deletion re.ains die desired activity of the protein. 

5 Od,er fragments and deriva.ives of Uie sequences of proteins which would be 

expeced .o re.ai„pro,ein activity in whole or in part and may thus be usefi,! for screening 
or odier immunological merhodologies may also be easily made by .hose skilled in .he an 
gtven .he disclosures herein. Such modifications are believed to be encompassed by the 
present invention. 

The polynucleotides and proteins of the present invention are expected to exhibit 
one or more of dte uses or biological activities (including U,ose associated wi* assays cited 
herein) identified below. Uses or acvities described for proteins of Ute present invention 
may be provided by administration or use of such proteins or by administration or use of 
polynucleotidesencoding such proteins (such as. for example, m gene therapies or vector, 
suitable for imroduction of DNA). 
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Research I I.t.Mian,^^i(i|j(j^ 

•me polynucleotidesprovided by .he presem inven.ion can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 

pro.e.nforanalysis.charac.eriza.ionor therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a panicular 
stage of tissue differentiation or developmem or in disease suites); as molecular weight 
markers on Southern gels; as chromosome markers or ugs (when labeled) to identify 
chromosomes or to map related gene positions; to compare wim endogenous DNA 
sequences in patients to identify potential genetic disorders; as probes to hybridize and thus 
d^cover novel, related DNA sequences; as a source of infonmtion to derive PGR primers 
for genetic frngeiprinting; as a probe to "subtract-ou." known sequences in fte process of 
discovering other novel polynucleotides; for selecting atKl making oligomers for attachme« 
to a "gene chip" or other support, including for examinationof expressionpat«=ms; to raise 
anti-proteinantibodiesusing DNA immunization techniques; and as an antigen to raise anti- 
DNA antibodies or elicit another immune response. Where the polynucleotide encodes a 
protein which binds or potemially binds to another protein (such as, for example in a 
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receptor-iigand interaction), the polynucleotide can also be used in interaction trap assays 
(such as, for example, that described in Gyuris et al.. Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify 
inhibitors of the binding interaction. 
5 The proteins provided by the present invention can similarly be used in assay to 

determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including 
the labeled reagent) in assays designed to quantitatively determine levels of the protein (or 
its receptor) in biological fluids; as markers for tissues in which the corresponding protein 

10 is preferentially expressed (either constitutively or at a particular stage of tissue 
differentiation or development or in a disease state); and, of course^ to isolate correlative 
receptors or ligands. Where the protein binds or potentially binds to another protein (such 
as, for example, in a recepior-ligand interaction), the protein can be used to identify the 
other protein with which binding occurs or to identify inhibitors of the binding interaction. 

1 5 Proteins involved in these binding interactions can also be used to screen for peptide or 
small molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent 
grade or kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the 

2 0 an. References disclosing such methods include without limiutbn "Molecular Cloning; A 

Laboratory Manual". 2d ed.. Cold Spring Harbor Laboratory Press, Sambrook, J., E.F. 
Fritsch and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular 
Cloning Techniques**, Academic Press, Berger, S L. and A.R. Kimmel eds., 1987. 

25 Nutritional Uses 

Polynucleotides and proteins of the present invention can also be used as nutruional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of 
carbohydrate. In such cases the protein or polynucleotide of the invention can be added to 

3 0 the feed of a particular organism or can be administered as a separate solid or liquid 

preparation, such as in the form of powder, pills, solutions, suspensions or capsules. In the 
case of microorganisms, the protein or polynucleaide of the invention can be added to the 
medium in or on which the microorganism is culmred. 
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A protein of .he presem invemion may exhibit cy,olci™=. cell proliferation (either 
-uc.ngor.„hi.ti„«>orceUdifferen...ion(ei.heri„a.^^^ 

nduce p.,.,.n of other cytokines in certain ce„ populations. Ma^ prote' Z 
S ~---..„cM.n«a„Wncy.o.i„e3,havee.hibi,e.^ 

^.or ae^naent cei, proliferation assays. a„a hen. the assays serve as a conTeli ^ 

• . , *''L^2, TF-I, MoTeandCMK 

IS n u ^ ^ ^' ^- Co^^gan, A.M. Kruisbeek 

D.H.Ma,^hes.E.M.Shevach,WStrober.Pub.GreenePub.ishingAssociatesandW^^^^ 
nterse,e„.CChapter3.,„V..roassaysforMouse.y.nphocytePu:io„3..^^^^^ 
. .nununoio,. studies in Hu.ans); Ta.ai et a,., l™„uno,. ,37.494-3500 
BertagnoUi et al., J. ,„™„noI. 145:1706.17,2 1990- „ „• 
Immunoiogy 133 327 34, ,oo, n Benagnoll, e. al.. Cellular 

20 Bo.nu.ne 1 T i ' ' ' — ' >^'^3"«-3783. 1992; 

iiowman et al., Immunol. 152: 1756-1761, 1994 

cells orlr '^"''"^ °^ ^"'^ '^-P" node 

ells or thymocytes .nclude. without limitation, those described in: Polyclona ^ cel. 
stimulation, Kruisbeek. A.M. and Shevach F M tn r n 
^B.e.a.C„l.ganeds. Vol , pp. 3,,2.1-3.,2.,4.;oh„ Wiley and Sons. Toronto. ,994. and 
S Measure^entofmouseandhumanlnterfercnv. Schreiber. ..O. ,n C..„, 
...i.ae,a.Col,aneds.Vollp,..s.,.,,,„,^ 

include^T'7""'"'""'''^''''"'™'"'""''^^^^^^^ 

^de. w hout lm,ita.ion. those described in: Measurement of Human and Murine 

^ 2 an. „„,u.n 4, Bottomly. K.. Oavis. .S. and Lipsky. P.H. ,„ c.rre. 
2~ .n ,H.e.3, coligan eds. Vo, 1 pp. 6.3.1-a.3..2. .ohn Wiley and 

r '''-^-^Vriesetal..;. Exp. Med. .73:1205.,2„. ,991; Moreau e al 

Nature 336:690-692. ,988; Greenberger et al.. Proc. Natl Acad Sc U A 
-93,-2938. .983; Measurement of mouse and human in.er.eu. 6"k ! « „ 
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Current Protocols in Immunology. J.E.e.a. Coliganeds. Vol 1 pp. 6.6.1-6.6.5, John Wiley 
and Sons, Toronto. 1991; Smith ei al., Proc. Nad. Acad. Sci. U.S.A. 83:1857-1861. 1986; 
Measurement of human Interleukin 1 1 - Bennett, F. . Giannotti, J., Clark, S.C. and Turner, 
K. J. In Current Protocols in Immunology. J.E.e.a. Coligan eds. Vol 1 pp. 6. 15.1 John 
5 Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 9 - 
Ciarletta. A., Giaimoiti, J., Clark, S.C. and Turner, KJ. In Current Protocols in 
Immunology. J.E.e.a. Coliganeds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, 
proteins that affect APC-T cell interactions as well as direct T-cell effects by measuring 

10 proliferation and cytokine production) include, without limitation, those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A.M. Kruisbeek, D.H. Margulies, 
E.M. Shevach, W Strober, Pub. Greene Publishing Associates and Wiley-Interscience 
(Chapter 3. In Vitro assays for Mouse Lymphocyte Function; Chapter 6, Cytokines and 
their cellular receptors; Chapter 7, Immunologic studies in Humans); Weinberger et al.. 

15 Proc. Natl. Acad. Sci. USA 77:6091-6095, 1980; Weinberger et al., Eur. J. Immun. 
11:405^11, 1981; Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al.. J. 
Immunol. 140:508-512, 1988. 

Immune Stimulating or Suppressing Activity 
20 A protein of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are 
described herein. A protein may be usehil in the treatment of various immune deficiencies 
and disorders (including severe combined immunodeficiency (SCID)), e.g., in regulating 
(up or down) growth and proliferation of T and/or B lymphocytes, as well as effecting the 

2 5 cytolytic activity of NK cells and other cell populations. These inimime deficiencies may 

be genetic or be caused by viral (e.g. , HIV) as well as bacterial or fungal infections, or may 
result from autoimnime disorders. More specifically, infectious diseases causes by viral, 
bacterial, fungal or other infection may be treatable using a protein of the present 
invention, including infections by HIV, hepatitis viruses, herpesviruses, mycobacteria, 

3 0 Leishmania spp. , malaria spp. and various fungal infections such as candidiasis. Of course, 

in this regard, a protein of the present invention may also be useful where a boost to the 
immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present 
invention include, for example, connective tissue disease, multiple sclerosis, systemic lupus 
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eryU,ema,osus.rheuma,oidarU,ri.is. amoimmune pulmonary innamnucion. Guillain-Barre 
syndrome, au.oimmune .hyroidi.is, insulin dependen, diabetes melli..s. myasftenia gravis 
graft-versus-hos.d,seaseandautoimmuneinflamma.oryeyediseasc. Such a pro.ein of *= 

present .nvemionmayalso.0 be useful in .he ,rea«,en, of allergic reacionsandcondiiion. 
5 such as asthma (particularly allergic asthnv.) or other respiratoty problems. Omer 
condmons. in which immune suppression is desired (including, for example organ 
.ntnsplamation). may also be treaUible using a protein of the present invention 

Using the protems of U,e invention it may also be possible to immune responses 
ma number of ways, Down regulation may be in the form of inhibiting or blocking an 

10 ^-esponsealreadyinprogressormayinvolvepreventingtheinductionofanimmune 
response. The functions of activated T cells may be inhibited by suppressing T cell 
responses or by inducing specific tolerance in T cells, or both. Immunosuppression of T 
cell responses is generally an active, notvantigen-specific. process which requires 
continuous exposure of the T cells to the suppressive agent. Tolerance, which involves 
15 mducing non-responsiveness or anergy in T cells, is distinguishable from 
unmunosuppressionin that it is generally amigen-specifcand persists after exposure to the 
.olerizing agent has ceased. Operationally, tolerance can be demonstrated by the lack of 
a T cell response upon reexposure.o specific antigen in the absence of the toleriring agem 
Down regulating or preventing one or more amigen ftmctions (including without 
20 hmttation B lymphocyte antigen functions (such as . for example. B7)). e.g.. preventing 
high level lymphokine synthesis by activated T cells, will be useful in sin^tions of tissue 
skm and organ transplanuuon and in graft-versus-host disease (GVHD) For example 
blockage Of T cell function shouM result in reduced tissue destntction in Ussue 
transplantation. Typically. i„ .issue transplants, rejection of the transplant is initiated 
25 through its recognitionas foreign by T cells, followed by an immune reaction that destroys 
the transplant. The administration of a molecule which inhibits or blocks interaction of a 
B7 lymphocyte antigen with its natural liga™l(s) on immune cells (such as a soluble 
monomeric form of a peptide having B7-2 activity alone or in conjunction with a 
monomenc form of a peptide bavi,« an activity of another B lymphocyte antigen (e g B7- 
30 1 , B7-3) or blocking antibody), prior to transplantation can lead to the binding of the 
molecule to the natural ligand(s) on the immune cells without transmining the correspondi.^ 
cosumulatory signal. Blocking B lymphocyte antigen function in this matter prevents 

cytokmesynthesisbyimmunecells.suchasTcells.andthusactsasanimmunosuppressam 
Moreover, the lack of cos.imula.ionmay also be sufficient to anergize the T cells, dtereby 
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inducing tolerance in a subject. Induction of long-term tolerance by B lymphocyte amigen- 
blocking reagents may avoid the necessity of repeated administration of these blocking 
reagents. To achieve sufficient immunosuppression or tolerance in a subject, it may also 
be necessary to block the function of a combination of B lymphocyte antigens. 
5 The efficacy of particular blocking reagents in preventing organ transplant rejectim 

or GVHD can be assessed using animal models that are predictive of efficacy in humans. 
Examples of appropriate systems which can be used iiKlude allogeneic cardiac grafts in rats 
and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to 
examine the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described 
10 in Lenschow et al.. Science 257:789-792 (1992) and Turka et ai, Proc. Natl. Acad. Sci 
USA, 59:11102-11105 (1992). In addition, murine models of GVHD (see Paul ed.. 
Fundamental Immunology, Raven Press, New York, 1989, pp. 846-847) can be used to 
determine the effect of blocking B lymphocyte antigen fimction in vivo on the development 
of that disease. 

15 Blocking antigen function may also be therapeutically useful for treating 

aqfoimmune diseases. Many autoimmune disorders are the result of inappropriate activation 
of T cells that are reactive against self tissue and which promote the production of cytokines 
and autoantibodies involved in the pathology of the diseases. Preventing the activation of 
autoreactive T cells may reduce or eliminate disease symptoms. Administration of reagents 

20 which block costimulation of T cells by disrupting receptor:Iigand interactions of B 
lymphocyte antigens can be used to inhibit T cell activation and prevent production of 
autoantibodies or T cell-derived cytokines which may be involved in the disease process. 
Additionally, blocking reagents may induce antigen-specifictolerance of autoreactiveT cells 
which could lead to long-term relief from the disease. The efficacy of blocking reagents 

25 in preventing or alleviating autoimmune disorders can be determined using a nimiber of 
well-characterized animal models of human autoimmune diseases. Examples include 
murine experimental autoimmune encephalitis, systemic lupus erythmatosis in MKVlpr/lpr 
mice or NZB hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD 
mice and BB rats, and murine experimental myasthenia gravis (see Paul ed., Fundamental 

30 Immunology, Raven Press, New York, 1989, pp. 840-856). 

Upregulationof an antigen function (preferably a B lymphocyte antigen function), 
as a means of up regulating immune responses, may also be useful in therapy. 
Upregulation of inunune responses may be in the form of enhancing an existing immune 
response or eliciting an initial immune response. For example, enhancing an immune 
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response U.roughs,in,ula.ingBIymphocy,eantigenft,nc.io„may be useful in cases of vira, 
.nfecnon. In addincn, systemic viral diseases such as influe-ua. ,he common cold, and 

encephal„.smigh.bea,levia.edbyd,eadminis.ra.ionofs.imula.oryfo,n,sofB.ymphocy« 

antigens systemicaily. 

5 Al.ema,,vely.an.i-viral immune responses may be enhanced in an infected patient 

by removing T cells from the patiem. costimulating the T cells in yuro with viral antigen- 
pulsed APCs either expressing a peptide of the present invention or together with a 
sttmulatory form of a soluble peptide of the present inventionand reintroducit^ *e » yirro 
acttvatedXcellsintothepatient. Another method of enhancing anti-vira. immune response 

wouldbe,oisolateinfec,edcellsfromapa.ient..nmsfec.themwithanucleicacidencodi,^ 
a protetn of ,he present invention as described herein such that the cells express all or a 

porfon of the protein on their surfaccandreintroducethe transfected cells into the patien, 

n.emfectedcells would now be capableofdcliveringacostimulatorysignal to. and thereby 
activate. T cells in vivo. 

In another application, up regulationor enhancement of antigen function (preferably 
B Iymphocy.eamigenfunction)may be usefiU in the induction of mmor immunity Tumor 
cells (e.g.. sarcoma, melanoma, lymphoma, leukemia, neuroblastoma, carcinoma) 

transfectedwithanucleic acid encodingatleast one peptideofthe present invention can be 
administered to a subject to overcome tumor-specific tolerance in the subject If desired 
Ae tumor cell can be transfected to express a combiattion of peptides . For example 
ntmor cells obtained from a patient can be transfected « .i.o wid, an expression vector 

directing the expressionofapeptidehavingBT-Mikeactivityaloncor in conjunction with 
a peptide having BT-Mike activity and/or B7-3-like acUvity. ■n.e ,n.n,fec.ed tumor cel. 
are returned to the patiem to result in expression of the peptides on the surface of the 
transfectedcell. Alternatively, gene then.py techniques can be used to targe, a tumor cell 

for transfection in vivo. 

The presence of the peptide of the present invention having the activity of a B 

lymphocytean.igen(s)on the surfaceof the tumor cell provides the necessary costimulation 
signal to T cells to induce a T cell mediated immune response against the transfected tumor 
cells. In addition, mmor cells which lack MHC class I or MHC class II molecules or 
whtch fail to reexpresssufflcientamountsof MHC class I or MHC class II molecules can 
be transfected with nucleic acid encoding all or a ponion of a cytoplasmic^omain 
truncated portion) of an MHC class I a chain protein and p, microglobulin protein or an 
MHC class II a chain protein and an MHC class II p chain protein to thereby express MHC 
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class I or MHC class II proteins on the cell surface. Expression of the appropriate class I 

or class 11 MHC in conjunction with a peptide having the activity of a B lymphocyte antigen 

(tf.^..B7-l , B7-2, B7-3) induces a T cell mediated immune response against the iransfected 

tumor cell. Optionally, a gene encoding an antisense construa which blocks expression of 
5 an MHC class II associated protein, such as the invariant chain, can also be cotransfected 

with a DNA encoding a peptide having the activity of a B lymphocyte antigen to promote 

presentadon of tumor associated antigens and induce tumor specific immunity. Thus, the 

induction of a T cell mediated immune response in a human subject may be sufTicient to 

overcome tumor-specific tolerance in the subject. 
10 The activity of a protein of the invention may, among other means, be measured 

by the following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitatioa 

those described in: Current Protocols in Inununology, Ed by J. E. Coligan, A.M. 

Kruisbeek, D.H. MarguUes, E.M. Shevach, W Strober, Pub. Greene Publishing Associates 
15 and Wiley-lnterscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1- 

3. 19; Chapter 7, Immunologic studies in Humans); Herrmann ei al., Proc. Natl. Acad. Sci. 

USA 78:2488-2492, 1981; Herrmann el al., J. Immunol. 128:1968-1974, 1982; Handa 

etal.. J. Immunol. 135:1564-1572, 1985; Takaiei al., J. Immunol. 137:3494-3500, 1986; 

Takai et al., J. Immunol. 140:508-512, 1988; Herrmann et al., Proc. Natl. Acad. Sci. 
20 USA 78:2488-2492. 1981; Herrmann et al., J. Immunol. 128:1968-1974. 1982; Handa 

et al., J. Inununol. 135:1564-1572, 1985; Takai et al., J. Immunol. 137:3494-3500, 1986; 

Bowmanet al.. J. Virology 61:1992-1998; Takai et al., J. Immunol. 140:508-512, 1988; 

Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 

153:3079-3092. 1994. 

25 Assays for T-cell-dependent inununoglobulin responses and isotype switching 

(which will identify, among others, proteins that modulate T-cell dependent antibody 
responses and that affect Thl/Th2 profiles) include, without limitation, those described in: 
Maliszewski, J. Immunol. 144:3028-3033, 1990; and Assays for B cell hinction: In vitro 
antibody production, Mond, J.J. and Brunswick. M. In Current Protocols in Immunology. 

3 0 J.E.e.a. Cdigan eds. Vol I pp. 3.8. 1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, 
proteins that generate predominantly Thl and CTL responses) include, without limitation, 
those described in: Current Protocols in Immunology. Ed by J. E. Coligan. A.M. 
Kruisbeek. D.H. Margulies. E.M. Shevach, W Strober, Pub. Greene Publishing Associates 
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and Wiley-lnterscience (Chapter 3. In Vitro assays for Mouse Lymphocyte Function 3.1- 
3.19; Chapter 7. Immunologic swdies in Humans): Takai et al.. J. Immunol 
137:3494-3500. 1986; Takai etal.. J. Immunol. 140:508-512. 1988; Benagnolli et al.. J. 
Immunol. 149:3778-3783. 1992. 

5 Dendritic cell-dependem assays (which will idemify, among others, proteins 

expressed by dendritic cells that activate naive T-cells) itKlude. without limitation, those 
described in: Guery el al., J. Immunol. 134:536-544, 1995; Inaba et al.. Journal of 
Experimental Medicine 173:549-559. 1991; Macatonia et al.. Journal of Immunology 
154:5071-5079. 1995; Porgador et al.. Journal of Experimental Medicine 182:255-260. 
1995; Nair et al., Journal of Virology 67:4062-4069. 1993; Huang et al.. Science 
264:961-965. 1994; Macatonia et al.. Journal of Experimental Medicine 169; 1255-1264, 
1989; Bhardwaj et al.. Journal of Clinical Investigation 94:797-807. 1994; and Inaba et al.! 
Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, 
proteins that prevent apoptosis after superantigen induction and proteins that regulate 
lymphocytehomeostasis) include, without limitation, those described in: Darzynkiewicz et 
al.. Cytometry 13:795-808, 1992; Gorczyca et al., LeukemU 7:659-670, 1993; Gorczyca 
et al.. Cancer Research 53:1945-1951. 1993; Itoh et al.. Cell 66:233-243. 1991; 
Zacharchuk. Journal of Immunology 145:4037-4045, 1990; Zamai et al.. Cytometiy 
14:891-897. 1993; Gorczyca et al.. International Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commltmem and 
development include, without limitation, those described in: Antica et al., Blood 
84:1 1 1-117, 1994; Fine et al.. Cellular Immunology 155: 1 1 1-122, 1994; Galy et al.. Blood 
85:2770-2778, 1995; Toki et al., Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 
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HemalPDOlesis Reeulatinp Arrlvj^y 

A protein of the present invention may be useful in regulationof hematopoiesisand, 
consequently, in the treatment of myeloid or lymphoid cell deftciencies. Even marginal 
biological activity in support of colony forming cells or of factor-dependent cell lines 
indicates involvement in regulating hematopoiesis, e.g. In supporting the growth and 
proliferation of erythroid progenitor cells alone or in combination with other cytokines, 
diereby imlicating utility, for example, in treating various anemias or for use in conjunctim 
with irradiation/chemotherapy to stimulate the production of erythroid precursors and/or 
erythroid cells; in supporting the growth and proliferation of myeloid cells such as 
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granulocytes and nxinocytes/macrophages (i.e., traditional CSF activity) useful, for 
example, in conjunction with chemotherapy to prevent or treat consequent myelo- 
suppression; in supporting the growth and proliferation of megakaryocytes and consequently' 
of platelets thereby allowing prevention or treatment of various platelet disorders such as 
5 thrombocytopenia, and generally for use in place of or complimentary to platelet 
transfusions: and/or in supporting the growth and proliferation of hematopoietic stem cells 
which are capable of maturing to any and all of the above-mentioned hematopoietic cells 
and therefore find therapeutic utility in various stem cell disorders (such as those usually 
treated with transplantation, including, without limiution, aplastic anemia and paroxysmal 

10 nocturnal hemoglobinuria), as well as in repopulating the stem cell comparmient post 
irradiation/chemotherapy. either in- v/vij or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or 
heterologous)) as normal cells or genetically manipulated for gene therapy. 

The activity of a protein of the invention may, among other means, be measured 

15 by the following methods: 

SuitaUe assays for proliferation and differentiation of various hematopoietic lines 
are cited above. 

Assays for embryonic stem cell differeitiation (which will identify, among others. 

proteins that influence embryonic differentiationhematopoiesis) include, without limitation, 
20 those described in: Johansson et al. Cellular Biology 15:141-151. 1995; Keller et al.. 

Molecular and Cellular Biology 13:473-486. 1993; McClanahan et al.. Blood 

81:2903-2915, 1993. 

Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described 
25 in: Methylcellulose colony forming assays, Freshney, M.G. In Culture of Hematopoietic 

Cells. R.I. Freshney, « a/, eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, NY. 1994; 

Hirayamaet al.. Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietb 

colony forming cells with high proliferative potential, McNiece, I.K. and Briddell, R.A. 

In Culture of Hematopoietic Cells. R.I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, 
30 Inc., New York, NY. 1994; Neben et al., Experimental Hematology 22:353-359, 1994; 

Cobblestone area forming cell assay. Ploemacher, R.E. In Culture of Hematopoietic Cells. 

R.I. Freshney, et al. eds. Vol pp. 1-21. Wiley-Liss, Inc.., New York, NY. 1994; Long 

term bone marrow cultures in the presence of stromal cells, Spooncer, E., Dexter, M. and 

Allen, T. In Culture of Hematopoietic Cells. R.I. Freshney, eial. eds. Vol pp. 163-179, 
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Wiley-Uss, Inc., New York. NY. 1994; Long term culture initiating cell assay, Sutherland, 
H.J. In Culture of Hematopoietic Cells. R.I. Freshney, et aL eds. Vo! pp. 139-162, 
Wiley-Liss, Inc., New York, NY. 1994. 

5 Tissue Grow th Activity 

A protein of the present invention also may have utility in compositions used for 
bone, canilage, tendon, ligament and/or nerve tissue growth or regeneration, as well as for 
wound healing and tissue repair and replacement, and in the treatment of burns, incisions 
and ulcers. 

1 0 A protein of the present invention, which induces cartilage and/or bone growth in 

circumstances where bone is not normally formed, has application in the healing of bone 
fractures and canilage damage or defects in humans and other animals. Such a preparation 
employing a protein of the invention may have prophylactic use in closed as well as open 
fracture reduction and also in the improved fixation of artificial joints. De novo bone 

15 fonnation induced by an osteogenic agent contributes to the repair of congenital, trauma 

induced, or oncologic resection induced craniofacial defects, and also is useful in cosmetic 
plastic surgery. 

A protein of this inventionmay also be used in the treatment of periodontal disease, 
and in other tooth repair processes. Such agents may provide an environment to attract 
20 bone-forming cells, stimulate growth of bone-forming cells or induce differentiation of 
progenitors of bone-fonning cells. A protein of the invention may also be useful in the 
treatment of osteoporosis or osteoarthritis, such as through stimulation of bone and/or 
cartilage repair or by blocking inflammation or processes of tissue destruction (collagenase 
activity, osteoclast activity, etc.) mediated by inflammatory processes. 
25 Another category of tissue regeneration activity that may be attributable to the 

protein of the present invention is tendon/ligament formation. A protein of the present 
invention, which induces tendon/ligament-like tissue or other tissue formation in 
circumstances where such tissue is not normally formed, has application in the healing of 
tendon or ligament tears, deformities and other tendon or ligament defects in humans and 
3 0 other animals. Such a preparation employing a tendon/I igament-liketissue inducing protein 
may have prophylactic use in preventing damage to tendon or ligament tissue, as well as use 
in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 
defects to tendon or ligament tissue. De novo tendon/ligament-liketissue fonnation induced 
by a composition of the present invention contributes to the repair of congenital, trauma 
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induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic 
plastic surgery for attachment or repair of tendons or ligaments. The compositions of the 
present invention may provide an environment to aaract tendon- or Hgamem-forming cells, 
stimulate growth of tendon- or ligament-forming cells, induce differentiation of progenitors 
5 of tendon- or ligament-forming cells, or induce growth of tendon/ligament cells or 
progenitors ex v/vo for return in vivo to effect tissue repair. The compositions of the 
inventionmay also be useful in the treatment of tendinitis, carpal tunnel syndrome and other 
tendon or ligament defects. The compositions may also include an appropriate matrix 
and/or sequestering agent as a carrier as is well known in the art. 

1 0 The protein of the present invention may also be useful for proliferation of neural 

cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and 
peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders, which involve degeneration, death or trauma to neural cells or nerve tissue. 
More specifically, a protein may be used in the treamient of diseases of the peripheral 

15 nervous system, such as peripheral nerve injuries, peripheral neuropathy and localized 
neuropathies, and central nervous system diseases, such as Alzheimer's. Parkinson's 
disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy-Drager syndrome. 
Further conditions which may be treated in accordance with the present invention include 
mechanical and traumatic disorders, such as spiiul cord disorders, head trauma and 

20 cerebrovascular diseases such as stroke. Peripheral neuropathies resulting from 
chemotherapy or other medical therapies may also be treatable using a protein of the 
invention. 

Proteins of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with 
25 vascular insufficiency, surgical and traumatic wounds, and the like. 

It is expected that a protein of the present invention may also exhibit activity for 
generation or regeneration of other tissues, such as organs (including, for example, 
pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) 
and vascular (including vascular endothelium) tissue, or for promoting the growth of cells 
3 0 comprising such tissues. Part of the desired effects may be by inhibition or modulation of 
fibrotic scarring to allow normal tissue to regenerate. A protein of the invention may also 
exhibit angiogenic activity. 
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A protein of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver f.brosis. reperfiision injury in various tissues, 
and conditions resulting from systemic cytokine damage. 

A protein of the present invention may also be useful for promoting or inhibitmg 
5 differentiation of tUsues described above from piecursor tissues or cells; or for inhibiting 
the growth of tissues described above. 

The activity of a protein of the invention may. among other means, be measured 

by the following methods: 

Assays for tissue generation activity include, without limitation, those described in- 
intematioml Patent Publication No. WO95/16035 (bone, cartilage, tendon); International 

Pate„tPublicationNo.W095/05846(nerve.neuronal);In.emationalPa,entPublicationNo 
WO91/07491 (skin, endothelium ). 

Assays for wound healing activity include, without limitation, those described in: 
Wmter. Ep i dcml Wound Hralinc . PPS. 71-1 12 (Maibach. HI and Rovee. DT eds ) Year 
Book Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. 
Dermatol 71:382-84 (1978). 
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Activin/lnhihin ^niyjly 

A protein of the present invention may also exhibit activin- or inhibin-related 
activities. Inhibins are characterired by their ability .0 inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate 
the release of follicle stimulating hormone (FSH). TTius. a protein of the present inventio,^ 
alone or in heterodimers with a member of the inhibin « family, may be useful as a 
contraceptive based on the ability of inhibins to decrease fertility in female mammals and 
decrease speimatogenesisin male mammals. Administrationof sufficient amounts of other 
inhibins can induce infenility in thesemammals. Alternatively, die protein of d.e inventiot^ 
as a homodimeror as a heterodimerwid, other protein subunits of the inhibin-p group, may 
be useful as a fenili.y inducing therapeutic, based upon the ability of activin molecules in 
stimulating FSH release from cells of the ameriorpimitan'. See, for example. United States 
Patent 4.798.885. A protein of the invention may also be useful for advancement of the 
onset of fertUity in sexually immature mammals, so as to increase the lifetime reproductive 
performance of domestic animals such as cows, sheep and pigs. 

The activity of a protein of the invention may. among other means, be measured 
by the following methods: 
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Assays for activin/inhibin activity include, without limitation, those described in: 
Vale et al., Endocrinology 91:562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale 
etal.. Nanire 321:776-779, 1986; Mason etal., Nature 318:659-663, 1985; Forage etal., 
Proc. Natl. Acad. Sci. USA 83:3091-3095. 1986. 

5 

ChemQtaciiQ/Chgfrfikinctic APtivity 

A protein of the present invention niay have chemotactic or chemokinetic activity 
(e.g., act as a chemokine) for mammalian cells, including, for example, monocytes, 
fibroblasts, neutrophils, T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. 

10 Chemotactic and chemokinetic proteins can be used to mobilize or attract a desired cell 
population to a desired site of action. Chemotactic or chemokinetic proteins provide 
particular advantages in treatment of wounds and other trauma to tissues, as well as in 
treatment of localized infections. For example, attraction of lymphocytes, monocytes or 
neutrophils to tumors or sites of infection may result in improved immune responses against 

15 the nimor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell 
population. Preferably, the protein or peptide has the ability to directly stimulate directed 
movement of cells. Whether a panicular protein has chemotactic activity for a population 

2 0 of cells can be readily determined by employing such protein or peptide in any known assay 
for cell chemotaxis. 

The activity of a protein of the invention may, among other means, be measured 
by the following methods: 

Assays for chemotactic activity (which will identify proteins that induce or prevent- 

25 chemotaxis) consist of assays that measure the ability of a protein to induce the migration 
of cells across a membrane as well as the ability of a protein to induce the adhesion of one 
cell population to another cell population. Suitable assays for movement and adhesion 
include, without limitation, those described in: Current Protocols in Immunology, Ed by 
J.E. Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Shevach, W.Strober, Pub. Greene 

30 Publishing Associates and Wiley-Interscience (Chapter 6. 12, Measurement of alpha and 
betaChemokines6.12.1-6.12.28;Taubetal. J. Clin. Invest. 95:1370-1376, 1995; Lind et 
al. APMIS 103: 140-146. 1995; Muller et al Eur. J. Immunol. 25: 1744-1748; Gruber et al. 
J. of Immunol. 152:5860-5867. 1994; Johnston et al. J. of Immunol. 153: 1762-1768, 1994. 
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Hemostatic an^j Thrm bolvtic Activ ity 

A protein of the invention may also exhibit hemostatic or thrombolytic activity. As 
a result, such a protein is expected to be useful in treamient of various coagulation disorders 
(including hereditary disorders, such as hemophilias) or to enhance coagulation and other 
5 hemostatic events in treating wounds resulting from trauma, surgery or other causes. A 
protein of the invention may also be useful for dissolving or inhibiting formation of 
thromboses and for treatment and prevention of conditions resulting therefrom (such as, for 
example, infarction of cardiac and central nervous system vessels (e.g., stroke). 

The activity of a protein of the invention may, among other means, be measured 
10 by the following methods: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al.. J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al.. 
Thrombosis Res. 45:413-419. 1987; Humphrey et al.. Fibrinolysis 5:7 1-79 (1991); Schaub! 
Prostaglandins 35:467-474. 1988. 
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Receptor/Ligapd Activity 

A protein of the present invention may also demonstrate activity as receptors, 
receptor ligands or inhibitors or agonists of receptor/ligand interactions. Examples of such 
receptors and ligands include, without limitation, cytokine receptors and their ligands, 
receptor kinases and their ligands, receptor phosphatases and their ligands, receptors 
involved in cell-cell interactions and their ligands (including without limitation, cellular 
adhesion molecules (such as selectins, integrins and their ligands) and receptor/ligand pairs 
involved in antigen presentation, antigen recognition and development of cellular and 
humoral immune responses). Receptors and ligands are also useful for screening of 
potential peptide or small molecule inhibitors of the relevant receptor/ligand interaction. 
A protein of the present invention (including, without limitation, fragments of receptors and 
ligands) may themselves be useful as inhibitors of receptor/ligand interactions. 

The activity of a protein of the invention may. among other means, be measured 
by the following methods: 

Suitable assays for receptor-ligand activity include without limitation those 
described in:Current Protocols in Immunology, Ed by J.E. Coligan, A.M. Kruisbeek. D.H. 
Margulies, E,M. Shevach. W.Strober. Pub. Greene Publishing Associates and 
Wiley-lmerscience (Chapter 7.28. Measurement of Cellular Adhesion under static 
conditions 7.28. 1-7.28.22). TakaietaL, Proc. Natl. Acad. Sci. USA 84:6864-6868, 1987; 
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Bierer et aJ.. J. Exp. Med. 168:1145-1156. 1988; Rosenstein et al.. J. Exp. Med. 
169:149-160 1989; Stoltenborget al., J. Immunol. Methods 175:59-68, 1994; Stineiai., 
Cell 80:661-670, 1995. 



5 Ami-Inflaiiunatpry Activity 

Proteins of the present invention may also exhibit ami- inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for 
example, cell adhesion), by inhibiting or promoting chemouxis of cells involved in the 

10 inflammatory process, inhibiting or promoting cell extravasation, or by stimulating or 
suppressing production of other factors which more directly inhibit or promote an 
inflammatory response. Proteins exhibiting such activities can be used to treat 
inflammatory conditions including chronic or acute conditions), including without limitation 
inflammation associated with infection (such as septic shock, sepsis or systemic 

1 5 inflammatory response syndrome (SIRS)), ischemia-reperfusioninjury , endotoxin lethality, 
arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or chemokine- 
induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from over 
production of cytokines such as TNF or IL-I . Proteins of the invention may also be useful 
to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 

20 

Tumor Inhibition Activity 

In addition to the activities described above for immunological treatment or 
prevention of tumors, a protein of the invention may exhibit other anti-tumor activities. A 
protein may inhibit tumor growth directly or indirectly (such as, for example, via ADCC). 
25 A protein may exhibit its tumor inhibitory activity by acting on tumor tissue or tumor 
precursor tissue, by inhibiting formation of tissues necessary to support tumor growth (such 
as, for example, by inhibiting angiogenesis),by causing production of other factors, agents 
or cell types which inhibit nimor growth, or by suppressing, eliminating or inhibiting 
factors, agents or cell types which promote tumor growth. 

30 



Qthgr Activities 

A protein of the invention may also exhibit one or more of the following additional 
activities or effects: inhibiting the growth, infection or function of, or killing, infectious 
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age„«, including. wi*ou. limitation, bacteria, vin^, fungi and other parasites; effecting 
(suppressing or enhancing) bodily characteristics, including, without lim,tation. height 
weight, hair color, eye color, skin, fat to lean ratio or other tissue pigmentation, or organ 

-'-'"ansizeorshape(suchas.forexample.breastaugmen,ationordiminution,change 
■n bone fonn or shape); effecting biorhydtms or caricadic cycles or rhythms; effecting the 
fert,hty of male or female subjects; effecting dte metabolism, catabolism. anabolism 
processtng, utilization, storage or elimination of dietary fat, lipKl. protein, carbohydrate 
vtamms. minerals, cofactors or other nutritional factors or componen.(s); effecting 
behavtotal characteristics, including, without limitation, appetite, libido, stress, cognition 
10 (.ncluding cognitive disorders), depression (including depressive disorders) and violent 

behavtors: providing analgesic effects or other pain reducing effects; promoting 
■ffer^ntiation and growth of embtyonic stem cells in lineages other than hematopoietic 

imeages; hormonal or endocrine activity; in the case of enzymes, correcting deficiencies 

Of the enzyme and treating deficiency-related diseases; treatment of hypetproliferative 
15 d^ordet. (such as. for example, psoriasis); immu.K>globuli„-«ke activity (such as for 

example, the ability to bind antigens or complement): and the ability to act as an antigen in 

avacctnecompositionto raise an immune responseagainst such protein or another material 
or entity which is cross-reactive with such protein. 



20 



A protein of the present invention (from whatever source derived, including without 
imtitauonfrom recombinant and non-recombinamsources)may be used in a phannaceuticd 
composition when combined with a phamtaceutically acceptable carrier. Such a 
25 composition may also contain (in addition to protein and a carrier) diluents, fillers, salts 
buffers, stabilizers, solubilizers. and other materials well known in the art. TTte tenn 
"phamutceutically acceptable" means a non-toxic material that does not interfere with the 

affectivenessof the biological activity of the active ingredient(s).TT.echaracteHs.ics of the 
earner w.ll depend on dte route of administrate. Tlte pharmaceutical composition of the 
30 tnvenfon may also contain cytokines, lymphokine., or other hematopoietic factors such as 
M-CSF. GM-CSF. TNF, .L-1. .L-2, IL-3. ,L-4, ,L-5. ,U6. IL-T, ,L-8. IL-9. ,L-.0, IL-I , 
IL-12. lL-13, 1L-.4, IL-15, IFN. TNFO. TNF,. TNF2. G-CSF, Meg-CSF. thrombopoietin 
stem cell factor, and erydtropoietin. "nte pharmaceutical composition may further contain 
other agents which either enhance the activity of the p,„tein or compliment its activity or 
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use in treaunent. Such additional factors and/or agents may be included in the 
pharmaceutical composition to produce a synergistic effect with protein of the invention, 
or to minimize side effects. Conversely, protein of the present invention may be included 
in formulations of the panicular cytokine, lymphokine, other hematopoietic factor, 
5 thrombolytic or anti-thrombotic factor, or anti-inflammaDry agent to minimize side effects 
of the cytokine, lymphokine, other hematopoietic factor, thrombolytic or anti-ihrombotic 
factor, or anti -inflammatory agent. 

A protein of the present invention may be active in multimers (e.g., heterodimers 
or homodimers) or complexes with itself or other proteins. As a result, pharmaceutical 
1 0 compositions of the invention may comprise a protein of the invention in such multimeric 
or complexed form. 

The pharmaceutical composition of the invention may be in the form of a complex 
of the protein(s) of present invention along with protein or peptide antigens. The protein 
and/or peptide antigen will deliver a stimulatory signal to both B and T lymphocytes. B 

15 lymphocytes will respond to antigen through their surface immunoglobulin receptor. T 
lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and strucnirally related proteins 
Including those encoded by class I and class II MHC genes on host cells will serve to 
present the peptide antigen(s) to T lymphocytes. The antigen components could also be 

20 supplied as purified MHC-peptide complexes alone or with co-stimulatory molecules that 
can directly signal T cells. Alternatively antibodies able to bind surface immunolgobulin 
and other molecules on B cells as well as antibodies able to bind the TCR and other 
molecules on T cells can be combined with the pharmaceutical composition of the inventioa 

2 5 The pharmaceutical composition of the invention may be in the form of a liposome 

in which protein of the present invention is combined* in addition to other pharmaceutical^ 
acceptable carriers, with amphipadiic agents such as lipids which exist in aggregated form 
as micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. 
Suitable lipids for liposomal formulation include, without limitation, monoglycerides, 

30 diglycerides, sulfatides, lysolecithin, phospholipids, saponin, bile acids, and the like. 
Preparation of such liposomal formulations is within the level of skill in the art, as 
disclosed, for example, in U.S. Patent No. 4,235,871; U.S. Patent No. 4.501,728; U.S. 
Patent No. 4,837,028; and U.S. Patent No. 4,737.323, all of which are incorporated herein 
by reference. 
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As used herein, fte tem, "U,er.peu.ically effective amou„r meam the .oral amoum 
of each active componemof, he phannaceutical composition or method that is sufficient to 
Show a meaning^., patient benefit, i.e., treatment, healing, prevention or amelioration of 
.he relevant medical condition, or an increase in rate of treatn^nt. healing, prevention or 
5 ameltoration of such conditions. When applied to an individual active ingredient 
admtnistered alone, the term refers to that ingredient alone. When applied to a 

con,bination..he,em. refers to cotnbinedamountsof the activcingredientsthatresuh in the 
therapeutic effect, whether adminUtered in combination, serially or simultaneously 

in practicing the method of treatment or use of the present invention, a 
10 therapeufcally effective amount of protein of the present invention is administered to a 
™al having a condition to be treated. Protein of the presem invention may be 

admrntstered in accordance with d,emethodof*ei„ventio„either alone or in combination 
w.m other therapies such as tream,ents employing cytokines, lymphokines or other 

hematopoieticfacors. When co-administered with one or mot. cytokines, lymphokines or 
other hematopoietic .actors, pro^in of the present invention may be administe.^ either 
simultaneously with the cytokine(s). lymphokine(s). o^er hematopoietic fa«or(s) 
mrombolytfc or anti-thrombotic factors, or sequentially. If administered sequentially thi 

attending physician willdecide on the appropriatesequence Of administering protein of the 
present mvention in combimttion with cytokine(s). lymphokine(s), other hematopoietic 

2 0 factor(s), thrombolytic or anti-thrombotic factois. 

Administration of protein of the present invention used in the phannaceutical 
composition or to practice me method of the presem invention can be carried out in a 
vanety of convemional ways, such as on.1 ingestion, inhalation, topical application or 
cutaneous,subcu,aneous,i„traperi.on«tl, parenteral or intravenous injection. Intt^venou, 

2 5 administration to the patient is preferred . 

When a therapeutically effective amoum of protein of the present invention is 

administeredorally,protein of the pr^eminvemion will be in the form ofatablet capsule 
powder, solution or elixir. When administered in tablet form, the pharmaceuUcai 
compositionof the invemionmay additionally contain a solid carriersuch as a gelatin or an 
30 adjuvant. The tablet, capsule, and powder contain from about 5 to 95« protein of the 
ptesem invention, and preferably from about 25 to 90% protein of the present invention 
When administered in liquid form, a liquid carrier such as water. pet„„a.m, oils of animal 
or plant origin such as peanut oil, mineral oil, soybean oil, or sesame oil. or synthetic oils 
may be added. The liquid form of the pharmaceutical composition may further contain 
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physiological saline solution, dextrose or other saccharide solution, or glycols such as 
ethylene glycol, propylene glycol or polyethylene glycol. When administered in liquid 
form, the pharmaceutical composition contains from about 0.5 to 90% by weight of protein 
of the present invention, and preferably from about 1 to 50% protein of the present 
5 invention. 

When a therapeutically effective amount of protein of the present invention is 
administered by intravenous, cutaneous or subcutaneous injection, protein of the present 
invention will be in the form of a pyrogen-free, parenterally acceptable aqueous solution. 
The preparation of such parenterally acceptable protein solutions, having due regard to pH, 

1 0 isotonicity . stability, and the like, is within the skill in the art. A preferred pharmaceutical 
composition for intravenous, cutaneous, or subcutaneous injection should contain, in 
addition to protein of the present invention, an isotonic vehicle such as Sodium Chloride 
Injection. Ringer's Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection, 
Lactated Ringer's Injection, or other vehicle as known in the art. The pharmaceutical 

15 composition of the present invention may also contain stabilizers, preservatives, buffers, 
antioxidants, or other additives known to those of skill in the an. 

The amount of protein of the present invention in the pharmaceutical composition 
of the present invention will depend upon the nauire and severity of the condition being 
treated, and on the namre of prior treatments which the patient has undergone. Ultimately, 

2 0 the attending physician will decide the amount of protein of the present invention with 
which to treat each individual patient. Initially, the attending physician will administer low 
doses of protein of the present invention and observe the patient's response. Larger doses 
of protein of the present invention may be administered until the optimal therapeutic effect 
is obtained for the patient, and at that point the dosage is not increased further. It is 

2 5 contemplated that the various pharmaceutical compositions used to practice the method of 

the present invention should contain about 0.01 ng to about 100 mg (preferably about 0. l;ig 
to about 10 mg, more preferably about 0. 1 fig to about 1 mg) of protein of the present 
invention per kg body weight. 

The duration of intravenous therapy using the pharmaceutical composition of the 

3 0 present invention will vary, depending on the severity of the disease being treated and the 

condition and potential idiosyncratic response of each individual patient. It is contemplated 
that the duration of each application of the protein of the present invention will be in the 
range of 12 to 24 hours of continuous intravenous administration. Ultimately the attending 
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^ w„, .eciCe on U,e app« .ura.on of ..avenous .He.p, .He 
Phannaceu.,cal composition of the present invention. 

'^"''"°f*-°-n'i°nmayalsobeusedtoinu„uni«anin.aktoobuinpolyc.onaI 
^n.« SncHantil::" 

b^^^.nedus.n,e.thert.eentirep.oteinorfta™.Hereofasan^^^^^^ 
P^^^«de_,ensa..tiona.y.ayco™aina«etesiaae 

jnthe. .„« .ch pept.es ate Wn in the att, for exatnp.e. as . R.P. Metrifie. , 
987,. Monoclonal antibodies binding to the protein of the invention n.y be u eJ 

« wth the protetn and also in the treatment of son,e forms of cancer where 

'•^ormale.press.onoftheproteinisinvolved. ^ the case of cancerous .Us or leukel^ 

;--77"--'ona.an.ibodiesa«ains..hep,«ein„.ybensehtn„d:^^^^ 
P.vent.n. .e metastatic spread of the canceto. cells, which may be media, b: 2 

For compositions of the present invenUon which are usefi.1 for bone, canilage 
«.o„ or ,,amen. regeneration, the dterapeutic methC includes admini .eH ^ 
composnton toptcal.y, systematically, or locally as an implant or device Whl 
a<.™.n«tered. the therapeuttc composi^on for use in this invention of course" T 
py«e.physio,o«ica,,yacceptableform.P^^^^^ 

.3 Tar . T " "'^"'^ ~ "-^^ - 

med^ods Of the mvennon.Prefetablyfor bone and/orcartilage formation, the composition 

itre T "^""^ ^ ~ - 

fom,ed of matenak presently in use for other bnplanted medical applications 

The choice of matrix material is based on biocompatibility. biodegradability 
-hamcal properties, cosmetic appearance a. interface properties. The particular 
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application of the compositions will define the appropriate formulation. Potential matrices 
for the compositions may be biodegradable and chemically defmed calcium sulfate, 
tricalciumphosphate.hydroxyapatite, poly lactic acid, polyglycolic acid and polyanhydrides. 
Other potential materials are biodegradable and biologically well-defined, such as bone or 
5 dermal collagen. Further matrices are comprised of pure proteins or extracellular matrix 
components. Other potential matrices are nonbiodegradable and chemically defmed. such 
as sintered hydroxapatite. bioglass, aluminates, or other ceramics. Matrices may be 
comprised of combinations of any of the above mentioned types of material, such as 
polylactic acid and hydroxyapatite or collagen and tricalciumphosphate. The bioceramics 

10 may be altered in composition, such as in calcium-aluminate-phosphate and processing to 
alter pore size, particle size, particle shape, and biodegradability. 

Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and glycoHc 
acid in the form of porous particles having diameters ranging from 1 50 to 800 microns. In 
some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 

1 5 cellulose or autologous blood clot, to prevent the protein compositions from disassociating 
from the matrbc. 

A preferred family of sequestering agents is cellulosic materials such as 
alky lcelluloses(including hydroxyalkyIcelluloses),including methylcellulose, ethylcellulose; 
hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 

2 0 carboxymethylcellulose,the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl 
alcohol). The amount of sequestering agent useful herein is 0.5-20 wt%, preferably 1-10 
wt% based on total formulation weight, which represents the amount necessary to prevent 

2 5 desorbtion of the protein from the polymer matrix and to provide appropriate handling of 
the composition, yet not so much that the progenitor cells are prevented from infiltrating 
the matrix, thereby providing the protein the opportunity to assist the osteogenic activity 
of the progenitor cells. 

In further compositions, proteins of the invention may be combined with other 

30 agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor 
(EGF), platelet derived growth factor (PDGF), transforming growth factors (TGF-a and 
TGF-p), and insulin-like growth factor (IGF). 
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■^'■-herapeu.iccomposmo.an.a.sopresem.yva.uab.eforve.erin.ryappMcauons 
Pan,cuiarlydomesticanin,a>sa„d thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins of the present invention, 

■'•■'''°^"«^'^«™^"°f''P™«m<ontainingphan„aceutica.compositiontobeused 
m fssue regeneration wi., be determined by the amending physician considering various 

actors Which modify the actionofthepro.eins.e.g..an.ou„t Of .issue weight desired to be 
formed, the site of damage, the conditionof the damaged tissue, the size of a wound type 

Of damaged.issue(e,g..bone,.thepa.ienfsage.sex. and diet, theseverityof any inferior, 
..me Of administration and other c.inical factors. TT,e dosage may va„ with the type of 
10 matnxused m the reconstitudonand with inclusion of other proteins in the pharmaceutica, 
compostuon. For example, the addition of other known growth facto., such as IGF I 

Onsuhnlikcgrowth factorl). to the f.na.composition.maya.soeffec.thedosage. Progress 

be monitoredby periodic assessmentoftissue/bonegrowthand/orrepair.for example 
X-rays, h^tomotphometric detemiinations and tetracycline labeling 

15 '•°'»"<'«ofthep,esentinventioncanabobeusedforgene.herapy. Such 

polynucleotides can be introduced either M v,v. or i«o cells for expression in a 

—an subject. Polynucleotides of the invention may also be administered by other 
^own methods for introduction of nucleic acid into a cell or organism (including, without 
limitation, in the form of viral vectors or naked DNA). 

'■0 Cells may also be cultured ex v/«, i„ .he pr^ence of proteins of *e present 

invention in order .o proliferate or to produce a desired effect on or activity in such cells 
Treated cells can then be introduced in vivo for therapeutic pu^x^es 



25 set forth. 



Paten, and literature references cited hereinare incorporated by referenceas if fully 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: Jacobs, Kennech 
McCoy, John 
LaVallie, Edward 
Racie, Lisa 
Merberg, David 
Treacy, Maurice 
Spaulding, Vicky 

(ii) TITLE OF INVENTION: SECRETED PROTEINS AND POLYNUCLEOTIDES 
ENCODING THEM 

(iii) mMBER OF SEQUENCES: 25 

(iv) CORRESPONDENCE ADDRESS; 

(A) ADDRESSEE: Genetics Institue, Inc. 

(B) STREET: 87 CambridgePark Drive 

(C) CITY: Cambridge 

(D) STATE: MA 

(E) COUNTRY; USA 

(F) 2IP: 02140 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC -DOS /MS -DOS 

(D) SOFTWARE: Pacencin Release Itl.O, Version ftl.30 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME: Brovm, Scott A. 

(B) REGISTRATION NUMBER: 32,724 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (617) 493-5224 

(B) TELEFAX: (617) 876-5851 



(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 162 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 
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GAATTCGGCC AAAGAGGCCT AGT^ATATTA TAGT^TAGOT TT^AGATGT TACCAnX3GG 
AGAAACTGAG TAAAGAAGAT GTGGGATCTT TCTTTAGTAT TTCTTAGAAC TGCATGTGAA 
TCTACAACTA GCTCAAAATA AAAAGTTTAA TTATAAATAA AA 
(2) INFORMATION FOR SEQ ID NO: 2; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1014 base pairs 

(B) TYPE: nucleic acid 
to STRANDEDNESS : double 
(D) TOPOLOGY: linear 

{ii) MOLECULE TYPE: cDNA 



(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 
TTTGGGCTCA GIK^AATTTGC ITCTTCAGGA GGGTAATTTT CTCTTCTTTC TCTX^CTAAGC 
TGTTTAACAG TAGITGCCCT GCCTAATGGG CITCATCCAT CCAITTCTCT CAGATTATTT 
TCATGATGCA CTAGGATGAA GCACACCCTT TCTCCTAGTC T^GGAAAC GTCGATATTC 
AGAATATTTA AACGCAGGCA CTGACCAATC AGAAGAGTTT CTGGCCAACG TTCCACACTT 
GAGGGAAATG ACATTATCTG AGCCCTGAAG AAAAACGTTG TAGATATTCT CCAGATCAAA 
GCATCGACAG GAAGATT^A GATGTTOaaG TTCGTAATAT TTCCTAAAGC AGGTTGTGTG 
CATTCAAARG AGMAKTCTAT TAAAGCTACC Y7WNWTTGGC GCTTATTHT CTTAATCATC 
TTTCTGACAA TCATAGTGTG TGGAGRKGGT TGCTGCTTTA AGYGCAATAA GAGCTAWCTX3 
CCATCAAGAG CCATCAGTAT GTCTTCGAGC TGCATGCCCA GAAAGCTGGA TT^TrTTTCA 
AACGAAAGTC TYTCTAITTT TCTGATGACR CCAAGAAACT GGACATCAAG TCAGAGGKKT 
TGTGACTCAC AAGATGCTGA TCTTGCTCAG GOTX^AAAGCT TCCAGGAACT GAATTTCCIX. 
rrCAGAKATA AAGGCCCATC TGATCACTGG ATTCGGCTCA GCANAGAACA NGGCCAACCA 
TGGAAATGGA TAAATGGTAC TGAATGGACA ANACAGTTTC CTATCCTCGG AGCAGGANAN 
TGTGCCTATT TGAATGACAA AGGTGCCAGT AGTGCCAGGC ACTACACAGA GAGGAANTX3G 
ATTTGTNCCA AATCANATOT NCTTT^TCTAN ATCTTACAGC AAAGCCCCAA CTAATCTTTA 
NAAGCATATT GGAACTGATA ACTCCATTTT AAAATCAGCA AANANTTTAT TTCTTATNCC 
AACNGGTATA TGAAAATATG CTCNATNTCA CTAATAACTG GGAAAATAAC CNTT 
(2) INFTORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 336 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

46 
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120 
180 
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460 
54 0 
6Q0 
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780 
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1014 
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(ii) MOLECULE TYPE: 



protein 



PCrrtJS97/06125 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 

Phe Gly Leu Ser Glu Phe Ala Ser Ser Gly Gly Xaa Phe Ser Leu Leu 
15 10 15 

Ser Leu Leu Ser Cys Leu Thr Val Val Ala Leu Pro Asn Gly Leu His 
20 25 30 

Pro Ser He Ser Leu Arg Leu Phe Ser Xaa Cys Thr Arg Met Lys His 
35 40 45 

Thr Leu Ser Pro Ser Leu Glu Glu Thr Ser lie Phe Arg He Phe Lys 
50 55 60 

Arg Arg His Xaa Pro He Arg Arg Val Ser Gly Gin Arg Ser Thr Leu 
65 70 75 80 

Glu Gly Asn Asp He He Xaa Ala Leu Lys Lys Asn Val Val Asp He 
B5 90 95 

Leu Gin He Lys Ala Ser Thr Gly Arg Phe Xaa Met Leu Lys Phe Val 
100 105 110 

He Phe Pro Lys Ala Gly Cys Val His Ser Lys Glu Xaa Ser He Lys 
115 120 125 

Ala Thr Xaa Xaa Trp Arg Leu Phe Phe Leu He Met Phe Leu Thr He 
130 135 140 

He Val Cys Gly Xaa Gly Cys Cys Phe Lys Xaa Asn Lys Ser Xaa Leu 
145 150 155 160 

Pro Ser Arg Ala He Ser Met Ser Ser Ser Cys Met Pro Arg Lys Leu 
165 170 175 

Asp Cys Phe Ser Asn Glu Ser Val Ser He Phe Leu Met Thr Pro Arg 
180 185 190 

Asn Trp Thr Ser Ser Gin Arg Xaa Cys Asp Ser Gin Asp Ala Asp Leu 
195 200 205 

Ala Gin Val Glu Ser Phe Gin Glu Leu Asn Phe Leu Leu Arg Xaa Lys 
210 215 220 

Gly Pro Ser Asp His Trp He Gly Leu Ser Xaa Glu Xaa Gly Gin Pro 
225 230 235 240 

Trp Lys Trp He Asn Gly Thr Glu Trp Thr Xaa Gin Phe Pro He Leu 
245 250 255 

Gly Ala Gly Xaa Cys Ala Tyr Leu Asn Asp Lys Gly Ala Ser Ser Ala 
260 265 270 

Arg His Tyr Thr Glu Arg Xaa Trp He Cys Xaa Lys Ser Xaa Xaa Leu 
275 280 285 



Xaa Xaa Met Leu Gin Gin Ser Pro Asn Xaa Ser Leu Xaa Ala Tyr Trp 
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290 



300 



Asn xaa Xaa Leu H.s P.e .y. „e. Ser Lys Xaa P.e He Ser Tyr Xaa 

^■■■^ 320 

Asn Xaa Tyr Met Lys He Cvs SPr y== c 

cys Ser Xaa Ser Leu He Thr Gly Lys He 



330 



Thr Xaa 



(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 177 base pai 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 
ATAT.CTCAA TATCACTAAT AACTOGGAAA TACAAATCAA AA^tAGTA AAATATTACC 
-TTT.CATG GTCCTAATAT TACCTCTTCT CCCACT.CTA ATGACATACC CAGACI^g 
TAATTTATAA ATAAAAGACA TTTAAT^^ ^...^ 
(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 325 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 5: 
TCTTT^^T ^CTCCCCTT TACTC^T^G GTCGI..TTGC TT^CCTTTC CT^CCCTT 
TGARArrTTT ^GT™ TTCCTTTTTC TAT^^ACTG ATATCACCAG NATAGTrr^c 
TCrcC^CTA OCT^CTGCT TACCGCACAC T^.taACAC ACACATACAC ACCCACAAAA 
A^CTCA^A ACCCAATCCG GAGAAGOTTC CAGCAGGTCC CCCACCCTCC CCTCCTCCTC 
CTACTTCTCC TCT^.CAGC OAGGACAGGA GGGGGACAAC GOCACACCT^ CGCAOACCCC 
CCGGCTCTCC CCCCACCCCA CCCCG 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 48 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Met Leu Met Asn Pro lie Arg Arg Arg Phe Gin Gin Val Pro His Pro 
15 10 15 

Pro Leu Leu Leu Leu Leu Leu Leu Leu Thr Ala Arg Thr Gly Gly Gly 
20 25 30 

Gin Gly Asp Thr Trp Ala Asp Pro Pro Ala Leu Pro Pro Pro His Pro 
35 40 45 



(2) INFORMATION FOR SEQ ID NO: 7; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 101 base pairs 

(B) TYPE: nucleic acid 
to STRANDEDNESS: double 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 
TATGTTTTGA TTTTTAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 60 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA A 101 
(2> INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 522 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

GAATTCGGCA AAGAGCTANG AATTCGTTAT CCGCGATGCG TTTCCTGGCA GCTACATTCC 60 

TGCTCCTGGC GCTCAGCACC GCTGCCCAGG COGAACCGGT GCAGTTCAAG GACTGCGGTT 120 

CTGTGGATGG AGTTATAAAG GAAGTGAATG TGAGCCCATG CCCCACCCAA CCCTGCCAGC 180 



49 



wo 97/40151 

PCr/US97/06125 



: AGCGTCAATG 


TCACCTTCAC CAGCAATATT 


CAGTCTAAAA 


240 


GGCATCCTGA 


TGGGCGTCCC AGTTCCCTTT 


CCCATTCCTG 


300 


GGAATTAACT 


CCCCTATCCA AAAAGACAAG 


ACCTATAGCT 


360 


AAAAGCGAAT 


ATCCCrCTAT AAAACTGGTC 


GTGGAGTGGC 


420 


CAAATCTCTT 


CTGCTGGGAA ATCCCAGTNC 


AGATCGTTTC 


480 


GAGTTCGGTO 


CATCTGGGCC AA 




522 



a) SEQUENCE CHARACTERISTICS- 

;A) LENGTH: 162 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



Ser Thr Ala 



(xi) SEQUENCE DESCRIPTION: SEQ IDN0:9: 
T "'^^ -e Leu Le. Leu Ala Leu 

-a Gin Ala GIu Pro Val Gin PHe L.s Asp c.s Gl. Ser Val Asp Gl, 
Val lie L,s Glu val Asn Val Ser Pro C.s Pro T.r Gin Pro C^s Gin 

- Ser L.S Gl. Gin Ser T.r Ser Val Asn Val P^e ... 3er Asn 

60 

se. se. s„ 

80 

Val Pro Val Pro Ph^ d^^ n 

Phe Pro p„ Glu Pro Asp Gly cys tys s„ Gly 
90 „ 

ne ..n cys Pro „e c:„ .ys ..p . 

110 

Leu Pro Val Lys Ser Glu Tyr Pro Ser i 

lis ^ Lys Leu Val Val Glu Trp 

125 

Gin Leu Gin Asp Asp Lys Asn cin ti c 

130 ^ ''^^ Ser Ala Gly Lys Ser Gin 

140 

Ar. ser P.e X.e s=r .y. cys .eu «u P.e OXy «3 s„ 

155 

160 

Gly Pro 



INFORMATION FOR SEQ ID NO: 10: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 259 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

TTTGTAGCAG AAAATGNGCT CCGGGNGGNT GGTTTTCAGG GGGTGTNTCA AGTTTNTTTT 60 

TCTGTTTTAG GGGGNTTCAT TAAANGCAGC ANTTGGTTAG CAGANGTTTA ATTTTTTTTT 120 

TAACAANATT AAATTGNGGC CTCTTTTNAC ANCTGGNAAT TNANTTTTGN ATAAATAAAA 180 

AATNGTTTGT TTTGTCCAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 240 

AAAAAAAAAA AAAAAAAAG 259 
(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 499 base pairs 

(B) TYPE: nucleic acid 
to STRANDEDNESS: double 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:H: 

AGCAANAAAC CAGTCAACTC ATGCACNCGA GCGGTKCANG AAACCAACAA AAATAACTCT 60 

GAGAGCATAG AATGCAGAAA AATAACAATG GATCTCAATT TCAACCANTC CAGAAAANAT 120 

ATCTCTATCA CTGTUCCATC CAAAACCCAA ACAATGTCAC CACACATCAA GTCAGTTGAC 180 

GACGTTGTGG TACTTGGCAT GAATCTCAGC AAGTTTAACA AACTTACTCA GTTTTTCATA 24 0 

TGTGTTGCTG GAGTTTTTGT ATTTTACCTA ATTTATGGGT ATTTACAGGA ATTAATATTT 3 00 

TCAGTGGAGG GTTTTAAGTC CTGTCGCTGG TACCTTACCT TAGTGCAGTT TGCCTTTTAC 360 

TCCATATTTG GCCTAATAGA ACTTCAGCTT ATTCAGGACA AAAGGAGGAG AATACCAGGA 4 20 

AAAAACCTAC ATGATAATAG CTTTTCTAAC TGTGGGTACT ATGGGGKNGG CAAACACTTC 4 80 

CTTGGGCTAC CTGAATTAC 4 99 
(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LOK3TH: 137 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
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(D) TOPOLOGY: 
(ii) MOLECULE TYPE; 



linear 



protein 



PCT/US97/06125 



(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 12: 

Met ASP Leu Asn Phe Asn Xaa Ser Arg Lys Xaa He Ser He Thr 



Val 

10 ,5 



Pro ser Lys Thr Gin Thr Met Ser Pro H.s lie Lys Ser Val Asp Asp 

30 

val V.1 val L.U Oly Met Asn Leu Ser Lys Phe Asn .ys Leu Thr Cln 

" 45 

Phe Phe ne Cys Val Ala Gly Val Phe Val Phe Tyr Leu He Tyr Gly 

60 

TVr Leu Gin Glu Leu Ue Phe Ser Val Glu Gly Phe Ly. Ser Cys Gly 

''^ 80 
Trp Tyr Leu Thr Leu Val Gin Phe Ala Pha Tyr Ser He Phe Gly Leu 



ne Glu Leu Gin Leu lie Gin Asp Lys Arg Arg Arg He Pro Oly 

100 



110 



Lys 



Asn Leu His Asp Asn Ser Phe Ser Asn Cys Gly Ty. Tyr Gly :taa Gly 



120 

Lys His Phe Leu Gly Leu Pro Glu Leu 
130 135 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 438 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
iD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



125 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:13: 



ACTTTCCAAA 


gggatgataa aaccaaagaa 


ttggaggcat tctatcccat 


ttgtggacag 


60 


ATTTCATATG 


AAGTTGTrrr gcggtgtcag 


cctttttttc agagcatttc 


tttgactgac 


120 


TTCCAAAGCA 


atcaagagag ccacgtctag 


cagactttac aataaaatgt 


caatatgaag 


180 


GACTGTAATT 


cctagcagtt tattgagaat 


ttcactggaa atggaccatg 


tgttgcaaga 


240 


CTAATTGGCT ATAATTATAT CCTATCAAAG 


aaatcgatac gtaatagcag 


attgttttat 


300 


ATTCATTCCA 


ttttgatggt gttatttaaa 


ttgttctctg ttataagagt aaactgatga 


360 
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GTTGAAGTCT GGAGAGAATA ACATTCATTA TAAATAAAAT TATTCTGTGT CTTTTTCAAA 4 20 
AAAAAAAAAA AAAAAAAA 436 
(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 47 9 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi> SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

GTGGGATTTA ATTAAGAATT NGGCCCAAAG AGGCCTAACA GGATCAACAC ATTTCATCTG 60 

GGCTTCTTAA ATCTAAATCT TTAAAATGAC TAAGTTTTCT TCCTTTTCTC TGTTTTTCCT 120 

AATAGTTGGG GCTTAATATG ACTCATGTGT GTTTCAATAT GGAAATTATT GGAGGGAAAG IBO 

AAGTGTCACC TCATTCCAGG CCANTTATGG CCTCCATCCA GTATGGCGGA CATCACGTTT 24 0 

GTGGAGGTGT TCTGATTGAT CCACAGTGGG TGCTGACAGC AGCCCACTGC CAATATCGGT 300 

TTACCAAAGG CCAGTCTCCC ACTGTGGTTT TAGGCGCACA CTCTCTCTCA AAGAATGAGG 360 

CCTCCAAACA AACACTGGAG ATCAAAAAAT TTATACCATT CTCAAGAGTT ACATCAGATC 4 20 

CTCAATCCAA TGATATCATG CTGGTTAAGC NTCAAACAGC CGCCAAACTC AATAAACAT 4 79 
(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Met Thr His Val Cys Phe Asn Met Glu lie lie Gly Gly Lys Glu Val 
IS 10 15 

Ser Pro His Ser Arg Pro Xaa Met Ala Ser lie Gin Tyr Gly Gly His 
20 25 30 

His Val Cys Gly Gly Val Leu He Asp Pro Gin Trp Val Leu Thr Ala 
35 40 45 

Ala His Cys Gin Tyr Arg Phe Thr Lys Gly Gin Ser Pro Thr Val Val 
50 55 60 



wo 97/40151 

PCTAJS97/06125 

Leu Gly Ala His Ser Leu Ser Lvs Asn Pi„ o 

6 5 70 ""^^ Ala Ser Lys Gin Thr Leu 



■'^ 75 

BO 



Olu lie Lys Lys P.e He P.o Phe Ser Arg Val Thr Ser Asp Pro Gin 
ser Asn Asp lie Met Leu Val Lys Xaa Gin T.r Ala Ala Lys Le^u Asn 



Lys His 



(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH; 173 base pai 

(B) TYPE: nucleic acid 
(CI STRANDEDNESS : double 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; cDNA 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
CCAGOTTAGA GT^^C^TAG TAAAGCAGAG CACATA^g TCCA^^c ACTT.TAAGT 
CATTTTATTA AGGAATO.G TTCTTTTTCA C^GTATCAC TGATGTATTT CTACCATGCT 
GGTTTTATTC TAAATAAAAT TTAGAAGACT CTCAAAAAAA AAAAAAAAAA AAA 
(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 461 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



60 
120 
173 



(Xi) SEQUENCE DESCRIPTION: SEQ ID 



CGATAATCTT CTTCCATTTG NGGGGAAATT TATTCCATCC 


TTCTTTAAAC 


CGGGGTTTGA 


60 


GAAGTATNAT AACTTGGATC TKTNTCGGNA TCTCTTAAAT 


ATTCCAGGAC 


CAATTGACAN 


120 


NCCATCTCGA ATTCGGCCAA AGAGGCCTAG ATGATCATAT 


GTTTAACCAC 


CAAGTTCCTT 


180 


ATTTGTGGCT GATTTACTGC CTTTGTCATC CTCTTCAATC 


AAGTATTAAA 


GAAACAGTGG 


240 


AGGCATATGA GGCAGCATTA GGGGTGGCTA TCAGATGTGA 


TATAGTACAG 


AAGATATGGA 


300 


TGGATTATCT TGTCTTTGCA AATAATAGAG CTGCPGGATC 


CAGAAACAAA 


GTTCAAGAAT 


360 


TCAAATTTTT TACTGATTTA GTGAATAGAT GTTO3GTTAC 


AGTCCCTGCC 


CGATACCCCA 


420 



54 
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TTCCTTTTAG CAGTGCTGAT TACTGGTCCA ACTATGAATT T 461 
(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 101 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NOilS: 



Met Phe Asn His Gin Val Pro Tyr 
1 5 

His Pro Leu Gin Ser Ser lie Lys 
20 

Ala Leu Gly Val Ala Met 
35 

Asp Tyr Leu Val Phe Ala Asn Asn 
50 55 

Val Gin Glu Phe Lys Phe Phe Thr 
65 70 

Thr Val Pro Ala Arg Tyr Pro lie 
B5 

Ser Asn Tyr Glu Phe 
100 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 318 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



Leu Trp heu lie Tyr Cys Leu Cys 
10 15 

Glu Thr Val Glu Ala Tyr Glu Ala 
25 30 



Arg Ala Ala Gly Ser Arg Asn Lys 
60 

Asp Leu Val Asn Arg Cys Leu Val 
75 80 

Pro Phe Ser Ser Ala Asp Tyr Trp 
90 95 



Arg Cys Asp lie Val Gin Lys lie Trp Met 
40 45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

TTTTTTGAGA TTCTTCATTT CCGGATTTTA AAACNATACC AGNCCATCTT AAGGAAAGTG 60 

TANCTNCCAT GGCCACAAGT CTGCTAGTTG CACTTGAATG CTCTATCHGG GTTGTTTATT 120 

ACCCTTTCNA CGTTCTGGAC TCCTTTCCGA GACTGTTTAA CTTGNAGATT AAAGAAACTA 180 

TTCCAAATGC CAGTGCATCA GNACCTAAGA GTGGGCAAAT ATTATGTGCA ATTTTTTTGT 24 0 

AAAGAAATTT TAATTTATAA TAAAGTTTAA CAGTTTAAAG GNCCCCAAAA AAAAAAAAAA 300 

55 
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-'^AAAAAAAAA AAAAAAAA 
(2) INFORMATION FOR SEQ ID NO: 20: 

ti) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 7 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleocide " 



PCT/US97y06125 

318 



(XL) SEQUENCE DESCRIPTION: SEQ ID NO:20: 
CCATCAGTAT GTCTTCGAGC TGCATGC 

27 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS; single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; other nucleic acid 

CA) DESCRIPTION; /desc . -oligonucleotide" 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:21r 
ATGCTCATGA ACCCAATCCG GAGAAGG 

27 

(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS - 
(A) LENGTH: 27 base pairs 
(B; TYPE: nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc . "oligonucleotide" 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:22; 
GCTCAGGAAT GGGAAAGGGA ACTGGGA 

27 

(2) INFORMATION FOR SEQ ID NO:23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleotide' 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
CATGATAATA GCTTTTCTAA CTGTGGGTAC 30 
(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleotide" 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: 
GTGGTTTTAG GCGCACACTC TCTCTCA 27 
(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 5 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleotide" 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
AAAGGCAGTA AATCAGCCAC AAATAAGGAA CTTGGTGGTT AAACA 45 
(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1560 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
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0^.r.™T «.^x.=.„ x™oXT ^CCTTCCO. <^CT<^T «M0^.,^ 
-OCrCTT. XCT..C^CT CC^x CX^O^CX.. CXC^^X*. 

MAOxxxA^x x^x^xA. ^ocx.cxc ;^xc;^eA ;«^x;«.„ ccccxxcxc 
-.CACCAO «.xa«.«c xox;.«x«. xxx.«.o.x 

--C.XCXX axx;>;v«*.x x.xr;.x;.x xr^x xx.xm.oc. xr.«.cc.cc 

TO^^OOOCCC XXXMCCXO .XM.™=XC CX.CC.C.C. a^^CACX xcccx^x^ 

CGCccxccM .x«=Mxc.x xx^^cccx O.XCMXXC. ™ccxc 
OTOMx^xac xxc^xcoo. cc.x..xxxx cxcxxcnrc xcx^ctmoc xcxxxmo. 
..OXX.CCCX occxMx^. c^cxccx c«xx,cxcx c«.xx.xrr xcx^xoc 
CTAccxoM ccccccxx xcxccx.oxc rro^^, 

..CCCCOC CX..CCMXC .CMCCXXX CX«.CMC3 XXCCCCXX COOOMAx. 
.™CX. ..CCCXGM. ™XX. X.O.X.XXCX CCAGAXCM. cc.xcG;v«o 
gm™. g.x.xxgm, „CGXMX.X XXCCXMACC „.xo cxto^g 
.o™x XMAOCX.CC XXMXXX«.C CCXx™ CXXMXCXC TXXC^^a. 
TCAXAG^X. XGGAAXCCXX OCXGCXXXM OXCCMXM. .OCXMCX,.C CXCMOAOC 
^XXCMCCX GC.T.CCC.0 M«OC^.x X«.^ ,<^3,,„ 
TCX.XXXXXC XO^XX^CCC MCMCXXK. c.x„ <,«,^,, 
Arocx..xcx XGCXauK^XX cmaocxxcc «k^cx=m XXXCCX^XTG .C.X.XM.0 
3CC«XC^. XCCXGC.^ „ac. gaomcmcg ccmccxx^c m.x<=c.xm 

.T.GX.CXC. .XCCAO^ CCXXXCCX. XCCXGOG.GC .„0X CCCX^ 
ATG.C.MGG XGCCAGXAOX OCCGGCCX ACCAGACAG OMOXOCXT XGXXCCAMX 
CAGATAXAC XOXCXAGAX^ XXACGCMA GCCCOUCXA AXCXXXAGM CCAXAXXCOA 
ACXG.XMCX CCAXXXXAM AXGAGC^AG MXXXA^XC XTAXACCAAC «=CX™ 
AMX.XCCTC MT.XC.CX. AXMCXGGGA MAXACAAAX CMMXCX. GXMMX.XX 
.XX^^ccXM X.XX.CCXGX XCXCCCCXG CXMXOACX .CCCC.O.CX 
CAGXMXXX. XMAX;W.G ACXXXMXX GMMMMA M;.MMM* MMAMM. 



SO 
120 
180 
240 
300 
360 
420 
480 
540 
600 
€60 
720 
780 
S40 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
13B0 
1440 
1500 
1550 



(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 181 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

58 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 27: 

Met Leu Lys Phe Val lie Phe Pro Lys Ala Gly Cys Val His Ser Lys 
15 10 IS 

Glu His Ser lie Lys Ala Thr Leu He Trp Arg Leu Phe Phe Leu He 

20 . • 25 30 

Met Phe Leu Thr He He Val Cys Gly Met Val Ala Ala Leu Ser Ala 
35 40 45 

He Arg Ala Asn Cys His Gin Glu Pro Ser Val Cys Leu Gin Ala Ala 
50 55 60 

Cys Pro Glu Ser Trp He Gly Phe Gin Arg Lys Cys Phe Tyr Phe Ser 
S5 70 75 eO 

Asp Asp Thr Lys Asn Trp Thr Ser Ser Gin Arg Phe Cys Asp Ser Gin 
as 90 95 

Asp Ala Asp Leu Ala Gin Val Glu Ser Phe Gin Glu Leu Asn Phe Leu 
100 105 110 

Leu Arg Tyr Lys Gly Pro Ser Asp His Trp He Gly Leu Ser Arg Glu 
115 120 125 

Gin Gly Gin Pro Trp Lys Trp He Asn Gly Thr Glu Trp Thr Arg Gin 
130 135 140 

Phe Pro He Leu Gly Ala Gly Glu Cys Ala Tyr Leu Asn Asp Lys Gly 
145 ISO 155 160 

Ala Ser Ser Ala Arg His Tyr Thr Glu Arg Lys Trp He Cys Ser Lys 
165 170 175 

Ser Asp He His Val 
180 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 605 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

TAGGACAAAA CAAAACATTT TCCCTTGGGG T I T T T 'l'l TTl ' LT'i"l'(j r i Trr TCTCCCCTTT 60 

ACTCTTTGGG TGGTGTTGCT TTTCCTTTCC TTTTCCCTTT GAGATTTTTT TGTTGTTGTT 120 

TCCTTTTTGT ATTTTACTGA TATCACCAGG ATAGTTTACT CTCCTTCTAG CTTTCTGCTT 180 
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.cccccc ....Mcc c.™. ccco^ „^ ^^^^^^^ 
cccccPccc cccccxcc ..c^crcc. c™... 

.cc.c«.. o™., ^^^^^^^^ ^^^^^^^^ ^^^^^^^^^ 

CCCOCCCC.C CC«.c... ^^^^^ 

Cc™o ..CCX^C ™.xc 
™™ CC.„3C^ ^^^^^ 

(2) INFORMATION FOR SEQ ID NO:29: 

(il SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 139 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

Ui) MOLECULE TYPE: protein 



240 

300 

360 

420 

480 

540 



iXi> SEQUENCE DESCRIPTION: SEQ ID N0:29: 

Se. ^ r.r ... Xsp .3n r.r „,s He ™. 

- «a ... 2^ 



« 30 



45 



Thr Arg Gly His Leu Gly Arc Pro ai ^, 

50 ^ Ser Pro Pro Thr Pro Pro 

60 

- - n= ne 

- s„ ... - 



90 

95 



Thr Leu Ala Val He He Leu Phe He Cvc c 

100 'J^ Ser Leu Cys Lys Lys Lys 

110 



Met Lys Met Lys Lys GXy Qlv Phe Hio r 

115 ^ ""'^ Arg Phe Asn Lys Arg Gin 

125 

■•y- Lys Arg Lys Lys Lys Ly. M« Tyr Lys 



Asn 

135 



(2) INFORMATION FOR SEQ ID N0:30: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 863 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

GGAACTTCGT TATCCGCGAT GCGTTTCCTG GCAGCTACAT TCCTGCTCCT GGCGCTCAGC 60 

ACCGCTGCCC AGGCCGAACC GGTGCAGTTC AAOGACTGCG GTTCTGTGGA TGGAGTTATA 120 

AAGGAAGTGA ATGTGAGCCC ATGCCCCACC CAACCCTGCC AGCTGAGCAA AGGACAGTCT 180 

TACAGCGTCA ATGTCACCTT CACCAGCAAT ATTCAGTCTA AAAGCAGCAA GGCCGTGGTG 240 

CATGGCATCC TGATGGGCGT CCCAGTTCCC TTTCCCATTC CTGAGCCTGA TGGTTGTAAG 300 

ACTGGAATTA ACTGCCCTAT CCAAAAAGAC AAGACCTATA GCTACCTGAA TAAACTACCA 360 

GTGAAAAGCG AATATCCCTC TATAAAACTG GTGGTGGAGT GGCAACTTCA GGATGACAAA 4 20 

AACCAAAGTC TCTTCTGCTG GGAAATCCCA GTACAGATCG TTTCTCATCT CTAAGTGCCT 4 80 

CATTGAGTTC GGTGCATCTG GCCAATGAGT CTGCTGAGAC TCTTGACAGC ACCTCCAGCT S4 0 

CTGCTGCTTC AACAACAGTG ACTTGCTCTC CAATGGTATC CAGTGATTCG TTGAAGAGGA 600 

GGTGCTCTGT AGCAGAAACT GAGCTCCGGG TGGCTGGTTC TCAGTGGTTG TCTCATGTCT 660 

CTTTTTCTGT CTTAGGTGGT TTCATTAAAT GCAGCACTTG GTTAGCAGAT GTTTAATTTT 720 

TTTTTTAACA ACATTAACTT GTGGCCTCTT TCTACACCTG GAAATTTACT CTTGAATAAA 780 

TAAAAACTCG TTTGTCTTGT CCAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 840 

AAAAAAAAAA AAAAAAAAAA AAA 863 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

tA) LENGTH: 151 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO; 31: 

Met Arg Phe Leu Ala Ala Thr Phe Leu Leu Leu Ala Leu Ser Thr Ala 
15 10 15 

Ala Gin Ala Glu Pro Val Gin Phe Lys Asp Cys Gly Ser Val Asp Gly 
20 25 30 
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Val rie Lys Glu Val Asn Val Ser Prr^ n n 

35 ^^"^ Thr Gin Pro Cys Gin 

45 

- se. o:. o:„ V. va. x.. ... 

ri. cm se. .,3 se. s„ 

Val Pro Val Pro Phe Pro il 



70 ^-^y Leu Met Gly 

80 

e Pro Glu Pro Asp Gly Cys Lys Ser Gly 

95 



He Asn Cys Pro ri« r 

Cy ^ro cm Lys ASP Lys Th. Tyr Ser Tyr Le. Asn Lys 



UO 



Lsu Pro Val Lys Ser Olu Tyr Pro Ser Tl , 

H5 ^ III Lys Leu Vsl Val Glu Trp 



Leu 01„ ASP Asp Lys As„ 01„ ser Leu P.e Cys Xrp clu He Pro 

140 

Val Gin lie Val Ser His Leu 



150 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 1S75 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32- 
CATAACAGTC CAGGAAACCA ACAAAAATAA CTC.AAAGC ATI^TGCA GCAAAATAAC 
-TGGATCTC AAG^CAACA ATTCCAGGAA ATATA.TCT ATCACTG^c CATCCAAAAC 
CCAAACAA. TCACCACACA TCAAGTCAGT TCACGACGTT GK.GTACT. gCATGAATCT 
-CAAGTTT AACAAACTTA CTCAGTTTTT CTATG.^ gC^GAGT. TTGTAT^.a 

cctaatttat gggtatttac agoaa.^, ^^^^ 

CTGOTACCTT ACC^AG^c AGTrroCC. ^eTCCATA ^.CCTAA tagaacxtca 
OC^^rrCAG GACAAAAGGA GGAGAATACC AGGAAAAACC TACA.ATAA tagc^ct 
-ctgtgggt actat^.. ^^^^^^ ^^^^^^^^ 

.OTCATC.C aag™ aattga.cc tgtta.cta ggaggag.. ^.^^ 
aaagcg™. aatgttgcag a^^tctgc tgccatatgt a^gcc™ occtgatatg 

GTTTACCCTC GCTGACAGCA CAACTGCACr aaa-ro^^ 

^CTGCACC AAATTTCAAC CTGCGG6TAT TGTATTOGTA 

TTCAATTGGT TTTGTATACA TTTTAf-rnr^ «™„ 

TTTTACTGGG ATTGACATGC ACTAGTGGAT TAGGCCCTGC 
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240 
300 
360 
420 

460 

540 

600 

660 

720 
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AGTAACATTT TGTGCAAAGA ATCCAGTTCG GACCTATGGT TATGCGTTCX: TTTTTTCCCT 7 BO 

CACTGGATAT TTTGGAATCT CCTTTGTTCT GGCTTTGATT AAAATTTTTG GTGCACTTAT 840 

TGCTGTAACA GTGACAACAG GAAGAAAAGC AATGACCATT GTACTTTCGT TTATATTCTT 900 

TGCTAAACCA TTCACGTTTC AGTATGTATG GTCTGGTTTG TTAGTTGTCC TTGGTATATT 960 

TCTCAATGTT TACAGCAAAA ATATGGATAA AATAAGACTA CCATCACTGT ATGATTTGAT 1020 

AAACAAATCA GTGGAAGCAA GAAAGTCAAG GACGCTGGCA CAGACTGTAT AGACAGTGAT 1080 

TGTCCTATTT AAAATAGAAT TTTAAGGGAA CAATCATCAA TTAATTAACT TTCCAAAGGG 1140 

ACTGATAAAA ACCAAAGGAT CTGGAGGCAT TGCTATCXTCA TTTGTGGACA GATTTCATAT 1200 

GAAGTTGTTT TGCGGTGTCA GCCTTTTCTT CAGAGCATTT GTTTGACTGA CTTCCAAAGC 126 0 

AATCAAGAGA GCCACGTCTA GCAGACTTTA CAATAAAATG TCAATATGAA GGACTGTAAT 1320 

TCCTAGCAGT TTATTGAGAA TTTCACTGGA AATGGACCAT GTGTTGCAAG ACTAATTGGC 138 0 

TATAATTATA TCCTATCAAA GAAATCGATA CGTAATAGCA GATTGTTTTA TATTCATTCC 144 0 

ATTTTGATGG TGTTATTTAA ATTGATTCTC TGTTATAAGA GTAAACTGAT GAGTTGAAGT 1500 

CTGGAGAGAA TAACATTCAT TATAAATAAA ATTATTCTGT GATCTTTTTT CAAAAAAAAA 1560 
AAAAAAAAAA AAAAA 

(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 336 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33: 

Met Asp Leu Lys Phe Asn Asn Ser Arg Lys Tyr He Ser lie Thr Val 
15 10 15 

Pro Ser Lys Thr Gin Thr Met Ser Pro His He Lys Ser Val Asp Asp 
20 25 30 

Val Val Val L&u Gly Met Asn Leu Ser Lys Phe Asn Lys Leu Thr Gin 
35 40 45 

Phe Phe He Cys Val Ala Gly Val Phe Val Phe Tyr Leu He Tyr Gly 
50 55 60 

Tyr Leu Gin Glu Leu He Phe Ser Val Glu Gly Phe Lys Ser Cys Gly 
65 70 75 80 

Trp Tyr Leu Thr Leu Val Gin Phe Ala Phe Tyr Ser He Phe Gly Leu 
85 90 95 
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He Glu Leu Gin Leu He rin a. t 

100 ^" """P ^^^9 Arg Arg He Pro 



arg iie Pro Gly Lys 
^ 110 



175 

Ifl-o ^" "^'^ Thr Thr Ala Pro Asn Phe 

190 



- T,. ne ne 

" 125 

Asn Thr Ser Leu Glv Tvr a 

y Tyr l^u Asn Tyr Pro Thr Gin Val He Ph. Lys 

140 

Cys Cys Lys Leu He Pro Val M^h i 

145 III Gly Gly Val Phe He Gin Gly 

ISO 

Lys Arg Tyr Asn Val Ala Asp Val Ser Al. 

165 Cys Met Ser Leu 

Gly Leu ne Trp Phe Thr Leu Ala Asp Ser Thr 

IBS 

Asn Leu Arg Val Leu Tyr Ser Tvr t\ 

200 ""'^ ''^^ lie Leu 

205 

Leu Gly Leu Thr Cys Thr Ser fix, 

210 ^^5^ Pro Ala Val Thr Phe Cys 

^ 220 
Ma .y. p.. ^^^^ 

- Xyr P.e .y „e Ser P. v. . 2 ne .y3 ae.Z 

255 

.eu „e XHr Val xhr THr oly .r, .y. .1. 

270 

"e val .eu Ser PHe lie Phe Phe .la .y. pr. p,. 

285 

Val Trp ser Gly Leu Leu Val Val Leu Glv 

290 ?oc Leu Asn Val Tvr 

300 

ser .y3 .s„ .e. ..p .y. ^„ 

320 

Asn Lys Ser Val Glu Ala Arg Lys Ser Ara Th. r 

325 ^f? ^^"^ Gin Thr Val 



330 



(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS - 

(A) LENGTH: 107B base pairs 
fB) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECLFLE TYPE: cDNA 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO:34: 

ctt™ ™c.c .mcrc^ ^^^^ 
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TAAGTTTTCT TCCTTTTCTC TGTTTTTCCT AATAGTTGGG GCTTATATGA CTCATGTGTG 120 

TTTCAATATG GAAATTATTG GAGGGAAAGA AGTGTCACCT CATTCCAGGC CATTTATGGC ISO 

CTCCATCCAG TATGGCGGAC ATCACGTTTG TGGAGGTGTT CTGATTGATC CACAGTGGGT 240 

GCTGACAGCA GCCCACTGCC AATATCGGTT TACCAAAGGC CAGTCTCCCA CTGTGGTTTT 300 

AGGCGCACAC TCTCTCTCAA AGAATGAGGC CTCCAAACAA ACACTGGAGA TCAAAAAATT 3 60 

TATACCATTC TCAAGAGTTA CATCAGATCC TCAATCAAAT GATATCATGC TGGTTAAGCT 4 20 

TCJVAACAGCC GCAAAACTCA ATAAACATGT CAAGATGCTC CACATAAGAT CCAAAACCTC 4 80 

TCTTAGATCT GGAACCAAAT GCAAGGTTAC TGGCTGGGGA GCCACCGATC CAGATTCATT 54 0 

AAGACCTTCT GACACCCTGC GAGAAGTCAC TGTTACTGTC CTAAGTCXIAA AACTTTGCAA 600 

CAGCCAAAGT TACTACAACG GCGACCCTTT TATCACCAAA GACATGGTCT GTGCAGGAGA 660 

TGCCAAAGGC CAGAAGGATT CCTGTAAGGG TGACTCAGGG GGCCCCTTGA TCTGTAAAGG 720 

TGTCTTCCAC GCTATAGTCT CTGGAGGTCA TGAATGTGGT GTTGCCACAA AGCCTGGAAT 780 

CTACACCCTG TTAACCAAGA AATACCAGAC TTGGATCAAA AGCAACCTTG TTCCGCCTCA 84 0 

TACAAATTAA GTTACAAATA ATTTTATTGG ATGCACTTGC TTCTTTTTTC CTAATATGCT 900 

CGCAGGTTAG AGTTGGGTGT AAGTAAAGCA GAGCACATAT GGGGTCCATT TTTGCACTTG 960 

TAAGTCATTT TATTAAGGAA TCAAGTTCTT TTTCACTTGT ATCACTGATG TATTTCTACC 1020 

ATGCTGGTTT TATTCTAAAT AAAATTTAGA AGACTCTCAA AAAAAAAAAA AAAAAAAA 1078 
(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 264 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

tii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

Met Thr Lys Phe Ser Ser Phe Ser Leu Phe Phe Leu lie Val Gly Ala 
15 10 15 

Tyr Met Thr His Val Cys Phe Asn Met Glu He He Gly Gly Lys Glu 
20 25 30 

Val Ser Pro His Ser Arg Pro Phe Met Ala Ser He Gin Tyr Gly Gly 
35 40 45 

His His Val Cys Gly Gly Val Leu He Asp Pro Gin Trp Val Leu Thr 
50 55 60 

Ala Ala His Cys Gin Tyr Arg Phe Thr Lys Gly Gin Ser Pro Thr Val 
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^ 80 



va. 3e. .eu Se. ^^^^ 

01. PH. ne P.. PH II 

^ 110 

«n S« ..p 

125 

Asn Lys His Val Lys Met l^.i Hie ri . 

130 ^ Arg Ser Lys Thr Ser Leu Arg 

140 



Ser Gly Thr Lys Cys Lvs Val Th^ « 

cy Lys val Thr Gly Trp Gly Ala Thr Asp Pro Asp 

ISO 

S^r .eu Ar. Pro Ser Asp Thr Ar^ Olu Val Thr Val Thr Val Uu 
Are .ys cys As„ ser «„ s.r TVr Tyr As. Gly Asp Z Phe 

190 

He Thr Lys Asp Met Val CVs Ala n ■^ 

195 Ala Lys Gly Gin Lys Asp 

^ 205 

ser cys Lys Gly Asp Ser Gly Gly Pro Leu 71. r . 

210 I y Leu He cys Lys Gly Val Phe 

220 

Hj. Ma 11. val ser «y Gly «s olu Cys Gly val AU Thr .ys Pro 
Gly lie Tyr Thr Leu Leu Thr Lys Lys Tyr Gin 



235 

240 



Asn Leu Val Pro Pro His Thr Asn 
260 

(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS- 

JA) LENGTH: 1686 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



245 Ser 

255 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 
O^ATAATC^ CT.CCATTTT TGCGCAAATT TA^CATCC TTCTTTAAAC CGGGGTTTGA 
-ACTATAAT AAC3.GGATC TOT^TCGGTA TCTCTTAAAT ATTCCAGGAC CAA^ACAT 
TCCATCTCGT TTATGTAAAG GGAA™ ^^^^^^ ^^^^^ 

XTTGTGGCTG A^AC^eC TTTGTCATCC TCT^C^tCA AGTATTAAAG AAACAGTGGA 
oocatatgag GCAGCATTAG gggtogctat GAGATGTCAT ATAGTACAGA agatatggat 



60 
120 
180 
240 
300 
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GGATTATCTT GTCTTTGCAA ATAATAGAGC TGCTGGATCC AGAAACAAAG TTCAAGAATT 360 

CAAATTTTTT ACTGATTTAG TGAATAGATG TTTGGTTACA GTCCCTGCCC GATACCCCAT 4 20 

TCCTTTTAGC AGTGCTGATT ACTGGTCCAA CTATGAATTT CATAATAGGG TTATTTTCTT 4 80 

TTATTTGAGC TGTGTTCCAA AGACCCAGCA TTCCAAAACC TTGGAACGGT TTTGTTCAGT 54 0 

TATGCCAGCT AATTCTGGAC TTGCATTGAG GTTACTTCAA CATGAATGGG AAGAAAGCAA 600 

TGTTCAGATT CTGAAACTTC AAGCCAAGAT GTTTACATAT AATATCCCAA CATGCCTGGC 660 

CACCTGGAAA ATAGCCATTG CTGCTGAGAT TGTTCTAAAG GGACAAAGAG AGGTCCACCG 720 

TTTATATCAG AGAGCCTTAC AGAAGTTACC TCTTTGTGCA TCACTGTGGA AAGATCAACT 780 

CTTGTTTGAA GCATCAGAAG GAGGTAAAAC TGATAACCTG AGAAAACTAG TTTCCAAGTG 84 0 

CCAAGAGATT GGAGTCAGCC TAAATGAGCT CTTAAATTTA AACAGTAACA AAACAGAAAG 900 

CAAGAATCAC TGAACACTGG GTGCAGTCAG TTCTAAGTCC TTATAATAAT TGCCAAAATT 960 

ATTTGAATGA TTCTTCAAGA TTAGGCTGAT CCCTGGCTAA GGTCTGTGTA AGGCAGACAA 1020 

GCGTTATTGA TCATATCAAG TTCCCTACAA TATCCTGTCC TCAAAACCGG AAGCAATGAA 1080 

CATGATCCTC TTCGGTTGGA TAAATGAACT TCCTGTTTGG CCTGCTTCTA GGCCCTGCCA 114 0 

GATTCTCATA ACATCATATA CGTAAGTATA GTTCCTCAAA GTGACTGACA TTTATTTTAA 1200 

TTTTGCTTTG TTTTTTTTTA TTTTCTCCCC CATTCCTTTA TTTTGTGTTA TTCCTGACTC 1260 

ACTTGACACT CTCTGATGCC TGAGAGATTC CTGTTTGGGA TTTAATATCC AGGGCTGTGT 1320 

TTACAGTAAA AAAAGCAGGC AGTCCCTTTT AGTTTTTCCT TTTTAAATTT TTTTGAGATT 13 80 

CTTCATTTCA GGATTTTAAA ACTATAGCAG TCCATCTTAA GGAAAGTGTA ACTGCCATGG 1440 

CCACAAGTCT GCTAGTTGCA CTTGAATGCT CTATCAGGGT TGTTTATTAC CCTTTCTACG 1500 

TTCTGGACTC CTTGCCGAGA CTGTTTAACT TGAAGATTAA AGAAACTATT GCAAATGCCA 1560 

GTGCATCAGA ACCTAAGAGT GGTCAAATAT TATGTGCAAT TTTTTTGTAA AGAAATTTTA 1620 

ATTTATAATA AAGTTTAACA GTTTAAAGAA CAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 1680 

AAAAAA 1686 
(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 1 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
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Met Phe Asn His Gin Val Pro Tyr Leu t n 

J ^ ro Tyr Leu Trp Leu He Tyr Cys Leu Cys 

° 15 

His Pro Leu Gin S*>r c^,- n 

Gin Ser S„ lie Lys G u Th. Val Glu Ala Tyr Glu Ala 



" 30 



Le. Oly val Ala a., A.p „e Val =1„ .,3 lie 
A3P TV. val P.e Ala A.„ A=n A.3 Ala Ala Cly ^ A.. Asn .ys 

Val Gin Glu Phe Lys Phe Ph^ tk>. ^ 

65 ^ ^eu Val Asn Arg Cys Leu Val 

Thr Val Pro Ala Arg Tyr Pro II 



80 



ser ser Ala Asp Tyr Trp 

95 

ser Asn Tyr Glu Phe His Asn Arg Val He Phe Ph. r 

100 Tyr Leu Ser Cys 

^ 110 



val P.O .y3 ... cl„ H.3 se. .ya r.r .eu .1. a., P.e Cys s.r val 

"et Ala As„ s.r cly .eu Ala .eu A.s 1.. l His 01. ..p 

140 

OXu Olu se. As„ val oin Ue .ys .eu 01. Ala .ys p.^ ™. 

155 

Asn ne P„ TH. cys Ala r.. ^ Ala lie Ala Z 

170 

Gl" He val Leu Lys Gly Gin Arg Glu Val His Ara r . 

190 

Ala Leu Gin Lys Leu Pro Leu Cvs Ala j ^ 

195 ,1^^ Trp Lys Asp Gin Leu 

205 

Leu Phe Glu Ala Ser Glu Gly Gly Lvs Thr a . 

210 ,,1^ ""^^ Thr Asp Asn Leu Arg Lys Leu 

'^^^ 220 

-1 se. .ys cys Cl„ CI. „e Gly Val Se. Uu A.„ olu 1.. ,3. 

240 

Leu Asn Ser Asn Lys Thr Glu Ser Lys Asn His 

250 
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What is claimed is: 

1. A composition comprising an isolated polynucleotide selected from the group 
consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID N0:2; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID N0:2 
from nucleotide 1 to nucleotide 1014; 

(c) a polynucleotide comprising the nucleotide sequence of the full length 
protein coding sequence of clone G52_24 deposited under accession number ATCC 
98028; 

(d) a polynucleotide encoding the full length protein encoded by the cDNA 
insen of clone G52_24 deposited under accession number ATCC 98028; 

(e) a polynucleotide comprising the nucleotide sequence of the mature 
protein coding sequence of clone G52_24 deposited under accession number ATCC 
98028; 

(f) a polynucleotide encoding the mature protein encoded by the cDNA 
insert of clone 052 24 deposited under accession number ATCC 98028; 

(g) a polynucleotide encoding a protein comprising the amino acid sequence 
ofSEQIDNO:3; 

(h) a polynucleotide encoding a protein comprising a fragment of the amino 
acid sequence of SEQ ID NO:3 having biological activity; 

(i) a polynucleotide comprising the nucleotide sequence of SEQ ID NO: 26 
from nucleotide 732 to nucleotide 1274; 

(j) a polynucleotide encoding a protein comprising the amino acid sequence 
of SEQ ID NO:27; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of (aHd) 
or (i) above; 

(1) a polynucleotide which encodes a species homologue of the protein of 
(g), (h) or (i) above; and 

(m) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (aHi)- 

2. A composition of claim 1 wherein said polynucleotide is operably linked to an 
expression comrol sequence. 
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3- A ho« cell .ramformcd with a composition of clain, 2. 

The host ce,l of c.aitn 3. wherein said cel. is a mam^lian cell. 
5 A process for producing a ptotein. which comprises- 
^ediuml ' ^ ^ 

(b) purifying the protein from the culture 

6. A protein produced according to the process of claim 5. 

7. The protein of claim 6 comprising a mature protein. 

(a) the amino acid sequence of SEQ ID N0:3; 

(t>) the amino acid sequence of SEO ID No^ fr«™ 
acid 221 ; I »ty ID N0.3 from ammo acid 201 to amino 

(=) fragments of the amino acid sequence of SEQ ID NO-3- and 

deposited under accession number ATCC98028; 

(e) the amino acid sequence of SEQ ID NO:27; 

<0 the amino acid sequence of SEQ ID NO.-27 'beginning with ami«, acid 
*e protein being subsun.ially free from other mammalian proteins. 

« Of seqTd ::r°" " — - - 
^e»:fSEj:r:::::~~^ 

^^^^^^^ n. ^Composition Of Claim 8, fi^rther comprising a pham-aceuttcally acceptable 
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\2. A method for preventing, treating or ameliorating a medical condition which 
comprises administering to a mammalian subject a therapeutically effective amount of a 
composition of claim 1 1 . 

13. The gene corresponding to the cDNA sequence of SEQ ID NO : i , SEQ ID 
N0:2, SEQ ID N0;4 or SEQ ID NO:26. 

14. A composition comprising an isolated polynucleotide selected from the group 
consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID N0:5; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID N0;5 
from nucleotide 181 to nucleotide 325; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID NO; 5 
from nucleotide 274 to nucleotide 325; 

(d) a polynucleotide comprising the nucleotide sequence of the fiill length 
protein coding sequence of clone M97_2 deposited under accession number ATCC 
98028; 

(e) a polynucleotide encoding the full length protein encoded by the cDNA 
insert of clone M97_2 deposited under accession number ATCC 98028; 

(f) a polynucleotide comprising the nucleotide sequence of the mature 
protein coding sequence of clone M97_2 deposited under accession number ATCC 
98028; 

(g) a polynucleotide encoding the mature protein encoded by the cDNA 
insert of clone M97_2 deposited under accession number ATCC 98028; 

(h) a polynucleotide encoding a protein comprising the amino acid sequence 
of SEQ ID N0:6; 

(i) a polynucleotide encoding a protein comprising a fragment of the amino 
acid sequence of SEQ ID N0:6 having biological activity; 

(j) a polynucleotide comprising the nucleotide sequence of SEQ ID NO:28 
from nucleotide 171 to nucleotide 587; 

(k) a polynucleotide encoding a protein comprising the amino acid sequence 
of SEQ ID NO:29; 

(1) a polynucleotide which is an allelic variant of a polynucleotide of (aHg) 
or (i) above; and 
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(a) the amino acid sequence of SEQ ID NO-6- 

.he an,„o acid sequence Of SEQ,DNO:6.o.an..„o acid , .amino 

fragments of .he amino acid sequence of SEQ ID N0.6- and 
w »">"«> Mid sequence encoded bv the cDNiA ■ 

deposited under accession number ATCC98028: 

(e) 'he amino acid sequence of SEQ ID NO-29- 
-he protein being substantially free from other mammalian proteins ' 

NOVorSBQID^r^""^"""""""^^-"---^^-^ 

consistn^'of: " ''^'^'"''^ ^^^^^ ^ 

(a) a po,«de comprising the nucleotide sequence of SEQ ID NO . 

() ''P^'y-'-idecomprisingU.enucleo.idesequenceofSEOIDNO 
from nucleotide 36.0 nucleotide 522; ™=e »' SEQ ID NO:8 

fc) ^Po^o-fe comprising U,e nucleotide sequence of SEO ID Nn« 
from nucleotide 93 .o nucleo.ide 522; ^ 

(d) ^"^'^'ide comprising *e nucleotide sequence Of d.e full 1. . 
protein coding sequence of clone H107S I H • . 

98028; ^=P°^«'=''"™'" accession number ATCC 

(e) a polynucleotide encodine Uie fiill Ipno.h 

of clone HI075 1 de«,,i, H / ^ ' ^^^A 

H 1075 J deposited under accession number ATCC 98028- 

(0 a polynucleotide comprising *e nucleo..de sequence of ,h 

protein coding sequenceofc.oneH.075 1 deposited unde """" 
98028; ~ ^" "™ber ATCC 

te) a polynucleotide encoding U,e manire pro.ein encoded by the cDNA 
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(h) a polynucleotide encoding a protein comprising the amino acid sequence 
of SEQ ID N0:9; 

(i) a polynucleotide encoding a protein comprising a fragment of the amino 
acid sequence of SEQ ID N0:9 having biological activity; 

(i) a polynucleotide comprising the nucleotide sequence of SEQ ID NO: 30 
from nucleotide 19 to nucleotide 471; 

(k) a polynucleotide encoding a protein comprising the amino acid sequence 
of SEQ ID N0:31; 

(1) a polynucleotide which is an allelic variant of a polynucleotide of (a)-(g) 
or (j) above; and 

(m) a polynucleotide which encodes a species homologue of the protein of 
(h), (i) or (k) above . 

18. A composition comprising a protein, wherein said protein comprises an amino 
acid sequence selected from the group consisting of: 

(a) the amino acid sequence of SEQ ID NO:9; 

(b) the amino acid sequence of SEQ ID NO:9 from amino acid 1 to amino 
acid 101; 

(c) fragments of the amino acid sequence of SEQ ID N0:9; 

(d) the amino acid sequence encoded by the cDNA insert of clone H1075_l 
deposited under accession number ATCC98028; 

(e) the amino acid sequence of SEQ ID N0:3 1; and 

(0 the amino acid sequence of SEQ ID NO:31 beginning with amino acid 

20; 

the protein being substantially free from other mammalian proteins. 

19. The gene corresponding to the cDNA sequence of SEQ ID N0:8, SEQ ID 
NO: 10 or SEQ ID NO:30. 

20. A composition comprising an isolated polynucleotide selected from the group 
consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID NO: 1 1 ; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID N0:1 1 
from nucleotide 88 to nucleotide 499; 
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(c) a polynuceocide comprising the nucleotide sequence of the m length 
protein coding sequence of clone ISO /i i j • j ^ 
98028; '"^^ """^r accession number ATCC 

(C) a polynucleotide encoding the full length protein encoded by the cDNA 

■nsen of clone i59.4l deposited under accession number ATCC 98028- 

(e) a polynucleotide comprising the nucleotide setptence of'the mauire 
^codmg sequence of Clone i59_., deposited under accession number ATCC 

(f) a polynucleotide encoding the mamre protein encoded by the cDNA 
■nser. of clone J59.4 1 deposited under accession number ATCC 98028- 

or SHQ 10 MO.. ' ~ - -'-ce 

(h) "•"'^otideencodingapro.eincomprisingafragmentoftheamino 
actd sequence of SEQ ID N0.-12 having biological activity; 

(i) ''P°'y'>"='eotide comprising the nucleotide sequence of SEQ ID NO-32 
from nucleotide 62 to nucleotide 1069; 

Of SEO ID NO ir""'""* '""^'"^ " ~ -"P^-B *e amino acid sequence 
o( SEQ ID NO:33 begimimg with amino acid 185; 

or (i) abl!e; ^ ' " "'"^ °^ ^ -"'^^ °^ (^)-« 

(g) (h)o'rn J'"'~''^"''''='"'"='^«'''P--'»™'°8''eoftheproteinof 

(g), (n) or 0) above; and 

o„eof.r , 

one of the polynucleotides specified in (a)-(i). 



21. A composition comprising a protein, wherein said 
acid sequence selected from the group consisting of: 



protein comprises an amino 



1 amino acid 45 to amino 



(a) the amino acid sequence of SEQ ID NO: 12; 

(b) the amino acid sequence of SEQ ID NO: 12 from i 
acid 113; 

(c) fragments of the amino acid sequence of SEQ ID NO: 12; 

(d) the amino acid sequence encoded by the cDNA insert of done J59 41 
deposited under accession number ATCC98028; 

(e) the amino acid sequence of SEQ ID NO:33; 
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(0 the amino acid sequence of SEQ ID NO: 33 beginning with amino acid 

185; 

the protein being substantially free from other mammalian proteins. 

22. The gene corresponding to the cDNA sequence of SEQ ID NO; 1 1 or SEQ ID 
NO:13orSEQID NO: 33. 

23. A composition comprising an isolated polynucleotide selected from the group 
consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID NO: 14; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID NO: 14 
from nucleotide 138 to nucleotide 479; 

(c) a polynucleotide comprising the nucleotide sequence of the full length 
protein coding sequence of clone H83_22 deposited under accession number ATCC 
98028; 

(d) a polynucleotide encoding the full length protein encoded by the cDNA 
insert of clone H83_22 deposited under accession number ATCC 98028; 

(e) a polynucleotide comprising the nucleotide sequence of the mature 
protein coding sequence of clone H83_22 deposited under accession number ATCC 
98028; 

(0 a polynucleotide encoding the manire protein encoded by the cDNA 
insert of clone H83_22 deposited under accession number ATCC 98028; 

(g) a polynucleotide encoding a protein comprising the amino acid sequence 
of SEQ ID NO: 15; 

(h) a polynucleotide encoding a protein comprising a fragment of the amino 
acid sequence of SEQ ID NO: 15 having biological activity; 

(i) a polynucleotide comprising the nucleotide sequence of SEQ ID NO: 34 
from nucleotide 56 to nucleotide 847; 

(j) a polynucleotide encoding a protein comprising the amino acid sequence 
of SEQ ID NO:35; 

(k) a polynucleotide which is an allelic variant of a polynucleotide of (a)-{f) 
or (i) above; 

(I) a polynucleotide which encodes a species homologue of the protein of 
(g), (h) or (j) above ; and 
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W the amino acid sequence of SEQ ID NO- 15 ■ 

(") fragments of the amino acid sequence of SEQ ID NO- .5- 

^"o*"" sequence of SEQ ID NO-35- 
^'"^ -bsunriaily free from oa,er mammalian p™.eins.' 

^) a^i«de comprising «.e nucleotide sequence of SEQ ID NO-n- 

-n~;r::r:er""-— 
-""i.e;i::::~ . 

--i.::r::re;rr^^""""^^^ 

98028; ""'-'"^'"""'"der accession number ATCC 

(e) a polynucleotide encoding the fiiir i,n«K 

in^en Of clone„43 1 deposited unrf. ' P™'^'" ^-«'«"'y the cDNA 

deposited under accession number ATCC 98028- 

m ''P°'y™'='«'«i''e comprising the nucleotide sequence of'them,. 

e JI43_1 deposited under accession number ATCC 98028- 
ofSEQ.lo:^"""''""^""^^''^"'^""'"''^^ 
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(i) a polynucleotide encoding a protein comprising a fragment of the amino 
acid sequence of SEQ ID NO: 18 having biological activity; 

(j) a polynucleotide comprising the nucleotide sequence of SEQ ID NO: 36 
from nucleotide 158 to nucleotide 910; 

(k) a polynucleotide encoding a protein comprising the amino acid sequence 
of SEQ ID NO:37; 

(I) a polynucleotide which is an allelic variant of a polynucleotide of (a)-(g) 
or (j) above; and 

(m) a polynucleotide which encodes a species homologue of the protein of 
(h), (i) or (k) above. 

27. A composition comprising a protein, wherein said protein comprises an amino 
acid sequence selected from the group consisting of: 

(a) the amino acid sequence of SEQ ID NO: 18; 

(b) fragments of the amino acid sequence of SEQ ID NO: 18; 

(c) the amino acid sequence encoded by the cDNA insert of clone J143_l 
deposited under accession number ATCC98028; 

(d) the amino acid sequence of SEQ ID NO: 36; and 

(e) the amino acid sequence of SEQ ID NO: 36 beginning with amino acid 

22; 

the protein being substantially free from other mammalian proteins. 

28. The gene corresponding to the cDNA sequence of SEQ ID NO: 17 or SEQ ID 
NO: 19 or SEQ ID NO:36. 
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FIGURE lA 
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Wasmid name: pED6dpc2 
Plasmid sUe: 5374 bp 



Commentsmeferences: pEDSdne? to m 

- deseed . Kai. e^:::,:: r.^^trc' 



1/2 

SUBSTTTUTE SHEET (RULE 26) 



wo 97/40151 



PCr/US97/06125 



FIGURE IB 




Sapl 2135 



Plaamid name: pNOTs 
Plaamid alio: 4529 bp 



Commenta/Rafenneaa: pNOTs is a derivative ol pMT2 (Kaufman et al.19B9. Mol.Cell.B(ol.9: 1741 -1750). 
DHFR was deleled and a new potytinker was inserted between EcoRI and Hpal. Ml 3 origin 
of replication was inserted In the Clal site. SST cDNAs are cloned between EcoRl and 
NiotI 
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